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(54) Title: SUBSTITUTED CAMPTOTHECIN DERIVATIVES AND PROCESS FOR THEIR PREPARATION 
(57) Abstract 

The present invention relates to sub- 
stituted camptothecin derivatives of formula 
(I) wherein the symbol = represents a sin- 
gle or double bond; Ri, R2 and R3 are as 
defined under (a) or (b) below: (a) Ri and 
R2 are, each independently, hydrogen; Ci- 
C4 alkyl; C3-C7 cycloaikyl; phenyl Ci-Q 
alkyl; an optionally substituted phenyl ring; 
-NRjR* wherein one of R5 and R6 is hydro- 
gen, Ci-Q alkyl or benzyl and the other is 
hydrogen, C|-Q alkanoyl, an optionally sub- 
stituted Ci-Q alkoxycarbonyl, an optionally 
substituted benzoyl, phenyl Ci-Q alkanoyl, an optionally substituted Ci-Q alkoxycarbonyl, an optionally substituted phenoxycarbonyl or 
phenyl Ci-Q alkoxycarbonyl, or R5 and R6, combined together with the nitrogen atom to which they are linked, form a 4-7 membered 
saturated, optionally substituted, heteromonocyclic ring residue; COOR$ wherein Rs is hydrogen, Ci-Q alkyl, C3-C7 cycloaikyl or phenyl 
Ci-Q alkyl; or COR9 wherein Rg is Ci-Q alkyl, C3-C7 cycloaikyl, phenyl C1-C6 alkyl, an optionally substituted phenyl ring or NR10R11 
wherein Rio and Rn are, each independently, hydrogen or C|-C$ alkyl; and R3 is hydrogen, Ci-Q alkyl or an optionally substituted 
phenyl ring; or (b) Ri and R3, combined together, form a 5-8 membered, optionally substituted, carbomonocyclic ring; and R2 is hydrogen, 
C1-C4 alkyl or C3-C7 cycloaikyl; R4 is hydrogen, Ci-Q alkyl, C3-C7 cycloaikyl or phenyl Ci-Q alkyl; X is hydrogen, Ci-Q alkyl, C3-C7 
cycloaikyl, Ct-Q alkoxy, C3-C7 cycloalkoxy, Ci-Gs alkanoyloxy, benzoyioxy, amino, hydroxy, nitro, halogen or it is a methylenedioxy 
group linked to the positions 10 and 1 1 of die molecule, and the pharmaceutically acceptable salts thereof. The compounds according to 
the invention are useful in therapy as antitumor agents. 
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SUBSTITUTED CAMPTOTHECIN DERIVATIVES AND PROCESS FOR THEIR 
PREPARATION 

The present invention relates to new substituted camptothecin 
5 derivatives possessing antitumor activity, to a process for 
their preparation, and to pharmaceutical compositions 
containing them. 

Background of the invention 

10 Camptothecin and some of its analogs display potent antitumor 
activity by the inhibition of Topoisomerase I, that is an 
enzyme involved in some important cellular functions and 
cellular growth (see, for instance, Wani et al., J. Med. Chem. 
1987, 30, 1774; Hsiang et al., Cancer Res. 1989, 49, 4385; 

15 Cancer Res. 1989, 49, 1465). 

Anticancer activity of Camptothecin both in vitro and in vivo 
is significantly greater for the lactone versus the 
carboxylate form (as disclosed, for instance, by W.J. 
Slichenmyer et al . , in "The Current Status of Camptothecin 

20 Analogues as Antitumor Agents", J. Natl. Cancer Inst. 1993, 
85, 271-291, and reference therein), since a closed a-hydroxy 
lactone ring, is 1 an important structural requirement for both 
passive diffusion of drug into cancer cells, as well as for 
successful drug interaction with the pharmacological target. 

25 It has recently been pointed out that, in the presence of 
biologically relevant levels of human albumin, the 
biologically active form of camptothecin has a very short 
half -life (about 12 min.), and 2 hours after drug addition to 
human plasma, a percentage greater than 99% of the drug has 

30 converted to camptothecin carboxylate, the biologically 
inactive and potentially toxic form of the drug (see Burke, 
G.T.; Mi, Z, "The Structural Basis of Camptothecin 
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Interactions with Human Serum Albumin: Impact on Drug 
Stability", J. Med. Chem. 1994, 37, 40-46). The same authors 
disclose also the importance of the substitution in 9 and 7 
positions on the camptothecin nucleus in order to improve drug 
stability in the presence of albumin. 

There is therefore a need to find new camptothecin derivatives 
that have high intrinsic potency, and may gain, at the same 
time, stability in the presence of serum albumin. 

Description of fchp invention 

Accordingly, the present invention relates to substituted 
camptothecin derivatives of formula (I) 




(i) 



wherein 

the symbol represents a single or double bond; 

R lr R 2 and R 3 are as defined under (a) or (b) below: 
(a) R x and R 2 are, each independently, 

hydrogen ; 

C x -C 4 alkyl; 

C 3 -C 7 cycloalkyl; 

phenyl C x -C 6 alkyl; 

an optionally substituted phenyl ring; 

-NR S R € wherein, one of R 5 and R^ is hydrogen, q-Cg alkyl or 
benzyl and the other is hydrogen Ci-Cg alkanoyl, an 
optionally substituted q-C 6 alkoxycarbonyl , an 
optionally substituted benzoyl, phenyl C x -C 6 alkanoyl, an 
optionally substituted phenoxycarbonyl or phenyl C^-Cg 
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alkoxycarbonyl, or R 5 and R 6 , combined together with the 
nitrogen atom to which they are linked, form a 4-7 



wherein W is -C=0, R 7 is hydrogen or C^Cg alkyl and n is 
an integer of 2 to 5; 

COOR 8 wherein R 8 is hydrogen, C : -C 6 alkyl, C 3 -C 7 cycloalkyl 
or phenyl C x -C 6 alkyl; or 

COR 9 wherein R 9 is C^Cg alkyl, C 3 -C 7 cycloalkyl, phenyl 
Ci-Cg alkyl, an optionally 

substituted phenyl ring or NR 10 R U wherein R 10 and R n are, 
each independently, hydrogen or C^C^ alkyl; and 
R 3 is hydrogen, (VCg alkyl or an optionally substituted 
phenyl ring; or 

(b) R L and R 3 , combined together, form a 5-8 membered, 
optionally substituted, carbomonocyclic ring; and 
R 2 is hydrogen, C^-C^ alkyl or C 3 -C 7 cycloalkyl; 
R 4 is 7 hydrogen, C^-Cg alkyl, C 3 -C 7 cycloalkyl or phenyl 
CVCg alkyl; 

X is hydrogen, C x -C 6 alkyl, C 3 -C 7 cycloalkyl, C^Cg alkoxy, 
C 3 -C 7 cycloalkoxy, (^-Cg alkanoyloxy, benzoyloxy, amino, 
hydroxy, nitro, halogen or it is a methylenedioxy group 
linked to the positions 10 and 11 of the molecule, and 
the pharmaceutical^ acceptable salts thereof. 
In the formulae of the present specification, a dotted line 

{ ) indicates a substituent below the plane of the ring; a 

wedged line { ) indicates a substituent above the plane of 
the ring. 



membered saturated, optionally substituted, 

heteromonocyclic ring residue, represented by a group 



(G) 




(G) 
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When in a compound of formula (I) the symbol ^ means a 
double bond, both Z and E isomers and a mixture of Z and E 
isomers are included into the scope of the present invention. 
Pharmaceutical^ acceptable salts according the invention are 

5 the salts with pharmaceutical^ acceptable acids, both 
inorganic acids such as, e.g. hydrochloric, sulfuric, 
phosphoric, diphosphoric, hydrobromic or nitric acid, and 
organic acids such as, e.g., citric, fumaric, maleic, malic, 
ascorbic, succinic, tartaric, benzoic, acetic, 

0 methanesulfonic, ethanesulfonic, benzenesulfonic, or p- 
toluensulfonic acid. 

Pharmaceutical^ acceptable salts of the compounds of formula 
(I) containing an acidic, i.e. carboxy, group with 
pharmaceut ically acceptable bases are also included in the 
5 scope of the present invention. 

Pharmaceutical^ acceptable bases may be both inorganic bases 
such as, for instance, alkali metal, e.g. sodium or potassium, 
or alkaline earth metal, e.g. calcium or magnesium, 
hydroxides, and organic bases such as, for instance, alkyl 
amines, e.g. methylamine or triethylamine, aralkylamines , e.g. 
benzylamine, dibenzyl amine, a- or b-phenyl-ethylamine, or 
heterocyclic amines such as, e . g . ,' ' piperidine , l -methyl - 
piperidine, piperazine or morpholine. 

An optionally substituted phenyl ring may be represented by a 
group 

-0" 

wherein 

Q, linked to the ortho, meta or para position of the phenyl 
ring, represents hydrogen, C.-C, alkyl, C x -C s alkoxy, q-c, 
alkanoyloxy, nitro or halogen. 

Preferably Q is hydrogen, Cl -C« alkyl, Cl -C 4 alkoxy or halogen. 
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Particularly preferred values of n ^ k * 
U1 . ° f Q are h ydrogen # methoxv and 

chlorine . 

An optionally substituted benzoyl nay be Rented by a 

group 

wherein Q is as defined above. 

An optionaily substituted phenoxycarbonyl „ay be represented 

by a group 




0 wherein Q is as defined above. 

A 5-8 membered, optionally substituted carbomonocyclic ring 
when the Sym bol m is used t0 denote g single ^ ^ 

example cyclopentyl or cyclohexyl, or, when the symbol ^ is 

used to denote a double bond, cyclopenten-l-yl or cyclohexen- 
l-yl. 

in the present specification, the hydrocarbon chain of the 
alkyl, alkoxy, alkanoyl, alkanoyloxy and alkoxycarbonyl groups 
may be a straight or branched chain. 

Preferably, q-Cg alkyl is C,-C alkvl o „ 

' w l < a-LKyl, e.g. methyl, ethyl, n - 

propyl, isopropyl, n-butyl, sec-butyl or t-butyl. 
Preferably, q-c, alkyl i s met hyl, ethyl Qr prQpyl 
Preferably, c 3 -C 7 cycloalkyl is C,-C 6 cycloalkyl, e.g. 
cyclobutyl, cyclopentyl or cyclohexyl. 

Preferably, q-q alkoxy is C,-C, alkow 

' ^ ^ aucoxy, e.g. methoxy, ethoxy 

or propoxy. 

Preferably, q-Cj alkanoyl is C,-C alk*nm,i » 

/ j.£> «-! l 4 aucanoyl, e.g. methanoyl, 

ethanoyl or propanoyl. 

Preferably, c.-c, alKanoyloxy is 0,-c. alkanoyloxy, 
methanoyloxy, ethanoyloxy or propanoyloxy . 
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Preferably, Cl -c 6 alkoxycarbonyl is c c „,„ 
-thoxycarbonyl, ethoxycarblyi ' ' < e.g. 
isopropoxicarbonyl. -Propoxycarbonyl or 

Preferably, an optionally substituted c -c alk 
trichloroethoxycarbonyl . 6 -^oxycarbonyl is 

Preferred meanings of the heterocyclic rino ■„ 

represented by the above defined , 9 

e ae fmed group (g) are 



0 0 




N 



and ~ n O 



10 



15 



' PrS£erred CUSS ° f -~ according to this inveM . . 
represents by conpounds lnveMl °° » 

symbol — 6 £ °™ la 111 herein the 

— ^ re P r ««*s a single or double bond- R ad „ 
each independently, hydrogen- ' *' ai6 ' 

OW. "herein R„ is hydroge „ or ^ ^ ^ 
herein R, is Cl . c< ^ msubstitMsi 
herein R 1( and R„ are both hydrogen, " " 

20 R 3 is hydrogen; 

R< is hydrogen or q-C, alkyl; 

X 18 h y dro ?en, hydroxy, amin0( c . c 

■« 1 6 alkoxy or it ic a 

methylenedioxy group linked to the oosiM U ls * 

^ uu cne positions 10 and 11 of *->^ 
-oleeule, and the pharmaceutical^ acceptable 1 
'5 Examples of soecifin a «eptable salts thereof. 

specific compounds preferred under the invenM 
are the following: invention 

9 -vinyl camptothecin (1) . 

9 -(2-hydroxycarbonyl-ethenyl, camptothecin (3)- 
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S ' l3 - oxo - but -l-enyl)camptotheci„ ( 6); 
9-(3-c X o-3.phen yl .p rcl!>eilyl)camptotliei ;. n (?) 

5- (2 - a ««ocarbo„ y l- ethenyI)canptotliec . n (e) j 

5 '-ethyl-9-vin y l camptothacin (9) ; 

'•«*a->- «-«hcx y car b o nyl - eth ; nyl)c ^ tothscin 

- w- 9 . (2 . hydroj(ycarhonyl . ethenyi)c ^ tothe ■ 

'-eth y l- 9 . (2-a= eCyl an, i n [! - 2 - n e thoJcycarbonyl . 
ethenyl ) camptothecin ( 12 ) ; 

0 7-.thyl.9- (2-acet y la mi no-2-hydroxycarbonyl- 
ethenyl) camptothecin (13) ; 

7 - et ^ 1 -»-<3-oxo.but.l-e ny l,c Mp toth.cin (14, • 
7-eth y l- 9 - ( 3-oxo-3- ph en y l-p ropenyl)camptothecin _ 

-hyl 9 - (-a.inocar.onyLethenyDca^othecin ( 16) \ 
10-vinyl camptothecin (17, . 

«) -10- (2-methoxycarbonyl-ethenyl, camptothecin (18, . 
10- (2-hydroxycarbonyl-ethenyl) camptothecin <„, . 

10- (3-oxo-but-i-enyl, camptothecin (22) ; ' 
10-(3-o X o-3-phenyl-p rO p enyl , camptothec : n ^ 

10- (2-aminocarbonyl-ethenyl, camptothecin ( 24 ) \ 
7-ethyl-io-vinyl camptothecin ( 25 ) . 

- *y -"-"-^roxyca^-e^e^.ca^^^^ (27 , . 
'-thyi-iOM^acetylaminc-.-^t^^^ 

camptothecin (28); 

'-ethyl-aOMa-acetna.inc...,,^^^.^ 

camptothecin (29); 

7-ethyl- 10 -(3-oxo-but-i.enyl, camptothecin (30) • 
7-ethyl- 1 o- ( 3- oxo . 3 - phenyl . propenyl)camptothecin 

^-ethyl- 10 - (2 . aminocarbonyl . ethenyi)c ^ tot ^ ; 
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10 



15 (43); 



10-hydroxy-9-vinyl camptothecin (33) • 

- y roxy-, '^oxyca^ 
-hydroxy-,, (-ace^a.ino-,.^,^^.^ 
camptothecin (36); 

io. hydroxy . 9 . (2 . acetylaBino . 2 . hydroj[y 

camptothecin (37) ; 

lO.u-nethylendioxy-,.^! craptoth , cin |41) . 

«. 1.-^1^.,. (2 . met h „ nyl . ethenyl) c ^ cothecin 



20 



25 



30 



ethenyl) camptothecin (44) ; 
ethenyl) camptothecin (45); 

" U- meth y lendimty . 9 . ,3.^.^.^, cMpwthecin 
|0,U^ thylendio3ty . 9 . ( 3. oxo . 3 . phenyi _ propenyi)canptothecin 

^U- Mthya e„ dio ^. 9 . (2 . aminocarbonyl _ ethenyi)caiiptothecin 
10-methoxy-s-vinyl camptothecin (« 9 ). 

lOethoxy-,- ^-thoxycarbcnya-etha^.c^^^,,, . 

-«e t hoxy- 9 - ( a-hy d r 01 cycar b c„ yl . ethenyl)ca ^ tothec . n | 
U^ttay... «2->c«yla^o- 2 - Mtholcycarbonyl . et ' 
camptothecin (52); 

10- TO thoxy. 9 . (2 . acetylamino . 2 . hydro:tycarboni;i _ et 

camptothecin (53); 

10- me thoxy- 9 - (3-oxo-but-l-enyl) camptothecin (54, , 
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10-methoxy-9- (3-oxo-3-phenyl-propenyl) camptothecin (55) ; 

10- methoxy-9- (2 -aminocarbonyl-ethenyl) camptothecin (56) ; 

11 - vinyl camptothecin (57); 

11- (2-methoxycarbonyl-ethenyl) camptothecin (58) ; 
5 11- (2-hydroxycarbonyl-ethenyl) camptothecin (59); 

11- ( 2 -ace tylamino- 2-methoxycarbonyl-ethenyl) camptothecin (60) ; 
11- (2 -acetylamino- 2-hydroxycarbonyl-ethenyl) camptothecin (61) ; 
11- ( 3 -oxo-but-l-enyl) camptothecin (62) ; 

11- (3-oxo-3-phenyl-propenyl) camptothecin (63) ; 
10 11- (2 -aminocarbonyl-ethenyl) camptothecin (64) ; 

12 - vinyl camptothecin (65); 

(E) -12- (2-methoxycarbonyl-ethenyl) camptothecin (66) ; 

12- (2-hydroxycarbonyl-ethenyl) camptothecin (67) ; 

(2) -12- ( 2 -acetylamino-2-methoxycarbonyl-ethenyl) camptothecin 
15 (68); 

12- (2-acetylamino-2-hydroxycarbonyl-ethenyl) camptothecin (69) ; 
12- (3-oxo-but-l-enyl) camptothecin (70) ; 
12- (3-oxo-3-phenyl-propenyl) camptothecin (71) ; 
12- (2 -aminocarbonyl-ethenyl) camptothecin (72) ; 
20 9 -amino- 10 -vinyl camptothecin (73) ; 

9 -amino- 10- (2-methoxycarbonyl-ethenyl) camptothecin (74) ; 
9-amino-10- (2-hydroxycarbonyl-ethenyl) camptothecin (75) ; 
9 -amino- 1 0 - ( 2 - ace tylamino- 2 -me thoxycarbonyl -ethenyl ) 
camptothecin (76) ; 

25 9 - amino - 1 0 - ( 2 - ace tylamino- 2 - hydroxycarbonyl - ethenyl ) 
camptothecin (77) ; 

9-amino-10- (3 -oxo-but-l-enyl) camptothecin (78) ; 
9-amino-10- (3-oxo-3-phenyl-propenyl) camptothecin (79) ; 
9 -amino- 10- (2 -aminocarbonyl-ethenyl) camptothecin (80) ; 
30 7-ethyl-9-amino-10-vinyl camptothecin (81) ; 

7-ethyl-9-amino-10- (2-methoxycarbonyl-ethenyl) camptothecin 
(82) ; 



WO 96/37496 

PCT/EP96/02008 

-10- 

-etM- 9 -a„ i »o. 1 0M 2 . hy ^ carbonyl . ethenyllca ^ ochecin 
'-eth yl - S . amino . 10 . (2 . aMtylMino2 _ me 

camptothecin (84); etnenyl) 

camptothecin (85); etnenyij 

7-ethyl-9-amino-10- (3-oxo-huh i » n 

U 0X0 b ut-l- en yi) camptothecin (86) • 

2 o- "--i^^i-^,^^ l83) 

9 -ethyl camptothecin (i') ; 

9- (2-methoxycarbonyl-ethyl) camptothecin (2 ■ ) ; 

9- (2-hydroxycarbonyl-ethyl, camptothecin (3 • ) ' 

- [(2 - a -^-ino- 2 -methoxyca rb onyl ] -ethyl, camptothecin , 4 , . 
9- ^—^-ethoxycarbonylj -ethyl) camptothecin (51) . 

- 2 -amino- 2 -hy dr0 xycarbonyl,- e thyl ] camptothecin («.,'. 

- 2-acetylami„ o - 2 . hydr0 ^ carb0ny) . ethyl]c ^ tm J 

9- (3 -oxo-butyl) camptothecin (8-); 

9-(3-oxo-3- P henyl-propyl)camptothecin (9.) . 

9- (2-aminocarbonyl-ethyl) camptothecin do-,'. 
0 7-ethyl-g-ethyl camptothecin (n.,. 

7-ethyl- 9 - (2-methoxycarbonyl-ethyl) camptothecin (12 - , • 
7-ethyl-9- (2 -hy dr0 xycarbonyl- e thyl)c a mptothecin („., '. 
'-ethyl-9- [ (2-acetylamino- 2 -methoxycarbonyl] -ethyl) 
camptothecin (14 » ) . 

'-«h yl - 9 - t (2.^.,.™^^, -« hyl , camptothecin 

U5 ) ; 



'-"W- t . 2 -a»ino- 2 - Mroitycsrbonyll . ethyl] cMptotheo . n 

7-ethyl-9- [ (2-acetylamino- 2 -hydroxycarbonyl ) -ethyl] 
30 camptothecin (17') ; 

7-ethyl-9-(3. oxo . butyl)cainptothec . n (ifl|} ; 

7-e t hyl-9-(3- 0 xo-3-phenyl- prop yi )campt:othecin 



WO 96/37496 

PCT7EP96/02008 



-11- 



7-ethyl- 9 - (2-aminocarbonyl ethyl, camptothecin (20 • ) ; 
10-ethyl camptothecin (21', ; 

10- '^"■ethoxycarbonyl-ethyDcamptothecin (22-, ; 
10- (2-hydroxycarbonyl-ethyl, camptothecin (23 ' ) \ 

5 10 -y 2 -^tylamino-2-methoxycarbonyl]- e thyl,camptothecin 

(24 ' ) ; * 

10- [ (2-amino-2-methoxycarbonyl] -ethyl, camptothecin (25 - , • 
10- t (2-amino-2-hydroxycarbonyl) -ethyl] camptothecin (26 - , ' 
10- [ (2-acetylamino-2-hydroxycarbony, -ethyl] camptothecin '(27 - , 
3 10 -(3-oxo-butyl, camptothecin (28') ; 

10- (3-oxo-3-phenyl -propyl, camptothecin (29' ) ; 

1 0 - ( 2 - aminocarbonyl - e thyl , camptothecin ( 3 o • , , 

7-ethyl -10-ethyl camptothecin (31') , 

7-athyl-io- (2-methoxycarbonyl- et hyl, camptothecin (32 ' ) ; 
7-ethyl-io- (2-hydroxycarbonyl-ethyl, camptothecin (33 ' , ] 
7-ethyl-io- [ (2-acetylamino-2-methoxycarbonyl] -ethyl, 
camptothecin (34*); 

7-ethyl-io- f (2-amino-2-methoxycarbonyl] -ethyl, camptothecin 

35 ' ) ; 

7-ethyl-io- [ (2-amino-2-hydroxycarbonyl, -ethyl] camptothecin 

36 ' ) ; 

7-ethyl-io- n2- ace tylamino-2-hydroxycarbony, -ethyl] 
camptothecin (37 ' , ; 

7-ethyl-io-( 3 -oxo-butyl, camptothecin (38') , 

7-ethyl-io-(3-oxo-3-phenyl-p r0 pyl)cam P tothecin (39-, , 

7-ethyl-io-(2-aminocarbonyl-ethyl) camptothecin (40',,' 
11-ethyl camptothecin (41 ', ; 

11- (2-methoxycarbonyl-ethyl, camptothecin (42' , ; 
11- (2-hydroxycarbonyl-ethyl, camptothecin (43 ■ , ; 
11- I C2-acetylamino-2-methoxycarbonyl] -ethyl) camptothecin 

(44', ; 

U- [ (2-amino-2-methoxycarbonyl] -ethyl) camptothecin (45 • , ; 
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11- [ (2-amino-2-hydroxycarbonyl) -ethyl] camptothecin (46 ■ ) ; 
11- [ (2-acetylamino-2-hydroxycarbonyl) -ethyl] camptothecin 
(47'); 

11- (3 -oxo-butyl) camptothecin (48') ; 
5 11- ( 3 -oxo- 3 -phenyl -propyl) camptothecin (49" ) ; 
11- (2 -aminocarbonyl -ethyl) camptothecin (50*) ; 
9 -amino -12 -ethyl camptothecin (51* ); 

9-amino-12- ( 2 -methoxycarbonyl- ethyl) camptothecin (52 * ) ; 
9 -amino- 12- (2 -hydroxycarbonyl -ethyl) camptothecin (53 1 ) / 
10 9-amino-12- [ (2-acetylamino-2-methoxycarbonyl] -ethyl) 
camptothecin (54 ' ) ; 

9-amino-12- [ (2 -amino -2 -methoxycarbonyl] -ethyl) camptothecin 
55') ; 

9-amino-12- [ (2 -amino- 2 -hydroxycarbonyl) -ethyl] camptothecin 
15 56'); 

9-amino-12- [ (2 -acetyl amino -2 -hydroxycarbonyl) -ethyl] 
camptothecin (57'); 

9-amino- 12- (3 -oxo-butyl) camptothecin (58») ; 

9- amino-12- (3 -oxo-3 -phenyl -propyl) camptothecin (59 1 ) ; 
20 9 -amino- 12- (2 -aminocarbonyl -ethyl) camptothecin (60* ) ; 

10 - amino- 9 -ethyl camptothecin (61'); 

10~-amino-9- (2 -methoxycarbonyl -ethyl) camptothecin (62 ' ) ; 
10-amino-9- (2 -hydroxycarbonyl -ethyl) camptothecin (63 1 ) ; 
10-amino-9- [ (2-acetylamino-2-methoxycarbonyl) -ethyl] 
25 camptothecin (64 ' ) ; 

10-amino-9- [ (2-amino-2-methoxycarbonyl] -ethyl) camptothecin 
(65'); 

10-amino-9- [ (2 -amino- 2 -hydroxycarbonyl) -ethyl] camptothecin 
(66'); 

30 10-amino-9- [ (2-acetylamino-2-hydroxycarbony) -ethyl] 
camptothecin (67 1 ) ; 

10-amino-9- (3-oxo-butyl) camptothecin (68* ) ; 
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10-amino-9- (3-oxo-3-phenyl-3-one-propyl) camptothecin (69 •) ; 
10-amino-9- (2-aminocarbonyl-ethyl) camptothecin (70 • ) / 
12-ethyl camptothecin (71'); 



12- 
12- 
12- 



ethyl ] camptothecin { 74 ' ) ; 



12- 
12- 
12- 
12- 
12- 
12- 



2 -methoxycarbonyl -ethyl) camptothecin (72 •) ; 
2 -hydroxycarbonyl -ethyl) camptothecin (73 ' ) / 
(2R,S, ) (2 -acetyl amino- 2 -methoxycarbonyl) - 



(2 -amino- 2 -methoxycarbonyl] -ethyl) camptothecin (75' ) ; 
(2 -amino- 2 -hydroxycarbonyl) -ethyl] camptothecin (76 ' ) ; 
(2-acetylamino-2-hydroxycarbony) -ethyl] camptothecin (77' ) 
3 -oxo- butyl) camptothecin (78 • ) ; 
3-oxo-3-phenyl-propyl) camptothecin (79' ) ; 
2-aminocarbonyl-ethyl) camptothecin (80 1 ) ; 
10 -hydroxy- 9 -ethyl camptothecin (81»); 

10-hydroxy-9- (2 -methoxycarbonyl -ethyl) camptothecin (82 1 ) ; 
10-hydroxy-9- (2 -hydroxycarbonyl -ethyl) camptothecin (83 ' ) ; 
10-hydroxy-9- [ ( 2 -acetylamino- 2 -methoxycarbonyl] -ethyl) 
camptothecin (84 1 ) ; 

10-hydroxy-9- [ (2 -amino- 2 -methoxycarbonyl] -ethyl) camptothecin 
(85') ; 

10-hydroxy-9- t (2 -amino- 2 -hydroxycarbonyl) -ethyl] camptothecin 

(86') ; 

10-hydroxy-9- [ (2 -acetylamino- 2 -hydrbxycarbony) -ethyl] 
camptothecin (87' ) ; 

10-hydroxy-9- (3-oxo-butyl) camptothecin (88' ) ; 

10-hydroxy-9- (3 -oxo- 3 -phenyl -3 -one- propyl) camptothecin (89* ) ; 

10-hydroxy-9- (2-aminocarbonyl-ethyl) camptothecin (90 ' ) ; 

10, ll-methylendioxy-9-ethyl camptothecin (91'); 

10, ll-methylendioxy-9- (2 -methoxycarbonyl -ethyl) camptothecin 

(92'); 

10, ll-methylendioxy-9- (2 -hydroxycarbonyl -ethyl) camptothecin 
(93'); 
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10 



15 



10,11 -methylendioxy- 9 - [ (2 - acpt- vi a ^ 
ethyl) camptothecin (94 ') ; 

11 " methl ' lendi0X5 '- S - ' '^-^ethoxycarhonyl, _ ethyl) 
camptothecin (95', ; 7 

1°, ll-methylendloxy-,- , U-andno-a-hydroxycarbcnyl, -ethyl, 
camptothecin (96') ; 

loil-.ethylen^.,.,,,.^^^^^ 

ethyl] camptothecin (97') ; 

".U-methylendioxy-,- (3- M o-b u tyl,c a „pt 0 theci„ ,,„.,. 

|0a 1 - TOtl ,y 1 e n c iiolty . 9 . ( 3. O!to .3. pheiiyl . propyi)canptothecin 

io,n.„ eth y lendioxy ,. (2 . aminocarbonyi _ ethyi) ^ totheciii 

10-methoxy-9-ethyl camptothecin uoi'). 

10- M thcxy- 9 - (2 - me thc 1< ycar b o„y 1 -ethy 1 ,; aBp t 0 thec ill 

-methoxy-,- U-hydroxycarbonyl-ethyl, ca^tothecin U03 ■ ) ' 
10-methoxy-,. [ (2-.cetyla™in=- 2 -„etho,cycarbc,yl, -ethyl, ' 

camptothecin (104 •) ; 

^ethccy.,. t ^. 2 . mthaxym] . ethyi| campwthecin 



); 



20 (105'); 



10-„e tta y- 9 . , ..-a.ino-.-h^yca.honyl, -ethyl, camptothecin 



25 



30 



10-methoxy-,- ( (^acetyla^o-^hydrcxycartcy, -ethyl, 

camptothecin (107') ; 

10-methoxy-9-( 3 .oxo-butyl)camptothecin (108', • 
lO-methoxy^-O-oxo-B-phenyl-propy!,^^;^ (109() . 

10-met h oxy-9-(2-a m inocarbon y l- e thyl)camptothecin (no-) ' 
and, where a salifiable substituent- i* « 

fT . am , suostituent is present on the molecule 

framework, their pharmaceutically acceptable salts 

The structural formula of the above listed com™ „ ■ 

ta the ^ ^ „ri:rr t ;i 

£ °™ la *" " «» represents a douhle 
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bond, and with re£erence tQ ^ 

"herein the sy^l ^ r « preseMs a ^ ^ 
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Table 1 (continued) 
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87 
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Ph 
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Table 2 (continued) 
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Table 2 (continued) 
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In Tables 1 and 2, the symbols Et and Ph stand respectively 
5. for ethyl and phenyl. 

The present invention includes also in its scope a process for 
preparing the compounds of formula (I) as defined above, said 
process comprising 
10 1) reacting a compound of formula (II) 
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(II) 



wherein 



R n is a halogen atom, -nqn p t ,u 

. 2 * 12 Wherein R i2 is C x -C s alkyl 

^ ^ ogen . Ci . c< alkyl , c,-c, Myl or phenyl crCi 

X " hydr ° 9en ' C '" C < C.-C, oycloalkyl, c.-C, alkoxv c 

-tro halogen or it is . methylenedioxy J 

Position, 10 and u of the molecule with . 

formula (m, ' " h 3 Oompound ° £ 



R i R, 

/—\ (HI) 
R 2 H 



wherein 



R, and Rj are as defined under (a) or <b) below- 
W «. and R, are each independently hydrogen,- c.-c. alky!,- 
C.-C oycloalkyl,- phenyl c ,. Ci ^ m ^ 
substituted phenyl ring; 

-«M. wherein one of R, and R, is hydrogen, Ci . c< aUyl or 
benzyl and the ; other is hydrogen, C,. C( alkanoyl, an 
optionally substituted benzoyl, phenyl C.-C, alkanoyl, an 
optionally substituted c,-c« alkoxycarbonyl , an 
optionally substituted phenoxycarbonyl or phenyl c r c ( 
alkoxyoarbonyl, or R s and R,, combined together with the 
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nitrogen atom to which they are linked, form a 4-7 

membered saturated, optionally substituted, 

heteromonocyclic ring, represented by a group (G) 

W. 




N ) (G) 

5 wherein W is -C=0, R 7 is hydrogen or C^-Cg alkyl and n is 

an integer of 2 to 5; 

COOR 8 wherein R 8 is C^Cg alkyl, C 3 -C 7 cycloalkyl or phenyl 
C x -C s alkyl; or 

COR 9 wherein R 9 is C^-Cg alkyl, C 3 -C 7 cycloalkyl, phenyl 
10 Ci-Cg alkyl, an optionally substituted phenyl ring, NR 10 R U 

wherein R 10 and R u are each independently hydrogen or C x - 
C 6 alkyl; and 

R 3 is hydrogen, C^-Cg alkyl or an optionally substituted 
phenyl ; or 

15 (b) R x and R 3 , combined together, form a 5-8 membered, 

optionally substituted carbomonocyclic ring; and 
R 2 is hydrogen, C x -C 4 alkyl or C 3 -C 7 cycloalkyl; 

so obtaining a compound of formula (I) wherein the symbol 

represents a double bond; 

20 and, if desired, 

2) reducing a compound of formula (I) as obtained under step 
1) into a corresponding compound of formula (I) wherein the 

symbol represents a single bond, and/or if desired, 

salifying a compound of formula (I) . 

25 The starting compounds of formula (II) have a 20 (S) - 
configuration which is retained through the process leading to 
the compounds of formula (I) . The compounds of formula (II) 
are typically free of the corresponding 20 (R) -isomers* 
However, said process may be applied to a racemic mixture of a 

30 compound of formula (II) and the corresponding 20 (R) -isomer. 
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In that case a Tn^^i^ 

ac ' «> racemac mixture rs* ^ 

and a ?n , B1 ■ compound of formula (i, 

1 o o mo lsomer of a c ~ of formuia (i) - — 

tll e new stereogenic centers a - ~ * « of 

the above mentioned steps, all the . 

5 diastereoisomers, epi mers and 1S ° merS ' 
in th. geometric isomers, are included 

in the present disclosure. 

The reaction reported under sten n 

suitable solvent in the ' * in a 

fr 0m n „„ PrSSenCe ° f Catal y tic a ™s, i e 

from o.oooi to 0.2 molar equivalents of . 
10 quivaients, of a compound of formula 

ML q L' r 

wherein 

M represents Palladium, Nickel or Platinum 

' and L' , which may be the same or different represent an 
ani ° n SUCh e.g. a halide or an acetate 

15 molecule such as e a , ' n6Utral 

*ucn as, e.g., a so i vent x 

Phosphite or a diamine ,. Md eC " le ' ' • 

q and r may vary from 0 to 4, 
Provided that q + r is at least 1, 

St 3 tem P e «ture of from ab0 ' ut 

20 prefemhi« * ^ about 200 °C, 

preferably from about 2 0 o C to about ioo°c f„ 

may varv * • ' f ° r a time wi >ich 

5 minUt6S to 3 days, preferably from about one h 

one dav ne hour t0 ab °ut 

« day op tl onally in the preseilce rf a 

worsBuc base, and optionally in th 

» -"-.-aa.e.,:^; 1 :::;;"™- 1 -- 

Suitable solvents include e » u 

. fc ' S ' 9 -' dlme thylformamide (dmf) 

acetonitrile, dimethyl suboxide (DMS o) CHCI „■ 

tetrahydrofuran (THF) an H ■ „ " ne ' 

ran i THF) and mixtures thereof. 

Suitable inorganic bases include «, „ 

30 alkaline u 9- ' SaltS With alkali °r 

u aiicaime earth metals such « *~ 

NaOAc 6Xample ' NaHC0 " Na ' co >< or 
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Suitable organic bases may v., fft _ 

such as . • Pl6 ' trialk yalmines ( 

-h as, e.g., trietnylamine Qr diisopropyleth 

h6ter0ar0matiC baSeS SUch e.g., pyridine , 

1*1 substituted pyridinesj ^ ^ . . 

Prefer groups which L and/or L , ^ ^ 

acetates; phosphines such as, e a ■> u 

„>,., fc . ' 9 " tri P hei >ylphosphine or 

chelating diphosphines , such 

ois.diphenylphosphino.methane, Jia _ Md i ^_ bis ^ 
phosphmo.propane. l^-bis.diphenyisphsphino,- butMe or x f_ 
™ bis (diphenylphosphino) ferrocene (DPPF) 

The molar ratio of transition metal acom and/or 1§ 

from i:i to 1:4. yenerai 

The reduction reported under item „ may be pertomed 
compound of f0MuU (I) M Qbtained 

catalysts. 

Citable catalysts for the abovesaid reduction are «als 
*»- to perform multiple bond reduction such as. . „ 
Palladium, Platinum oxide pl a ti„„„ ... 
20 Ruthenium. ' Wckel « 

Suitable reduce agents for the abovesaid reduction are 
secular hydrogen or hydrogen sources such as, for instance, 
tnethylammonium folate, formic acid, tributyltin hydride 
cyclohexadiene. etc., in a suitable solvent sue, as, e.g.,' 
aimethylformamide W , ch.oh. ac etic acid, CHC1„ dioxane 
or mixtures thereof, at a temperature of from about o-c to 

about ioo°c for a t--i™« £ ^ 

C for a time of from 1 hour to 3 days, at a 

pressure of from .about ! atm to about 100 at. 
The starting materials used in this disclosure are known 
compounds or may be obtained following known methods. Por 
instance, 9 -halogeno camptothecin, 10-halogeno camptothecin. 
U-halcgeno camptothecin, and l 2 -halogeno camptothecin may be 
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25 
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prepared according, to Sawada, s et a i rh. „ u 

et al., chem. Pharm. Bull 

39, 3183-3188 (1991) . 

For instance, lO-hydroxy-s-balogeno camptothecin, 10 . methoxy . 

camptothecin, and lO.U-nethylendioxy-s-ha^eno 
canptothecin ,na y be prepared starting ^ ^ ^ 

10 or io. ix substituted ,-a»ino-derivatives. prepared by known 
procedures (see, for instance, Wall et a!. j.Med.Chem. l S93 

36,2689-2700, or Wani et al t «. 

ni et al. J. Med. Chem. 1986, 29, 2358- 

2363) , and then following the above cited reference. 
) For instance, 9-trifluoromethansulfonyloxy camptothecin, 

10- trifluoromethansulfonyloxy camptothecin, 

11- tri fluoro methansulfonyloxy camptothecin, 

12- trifluoromethansulfonyloxy camptothecin, 

lO-hydroxy-9-trifluoromethansulfonyloxy camptothecin 

10- methoxy-9-trifluoromethansulfonyloxy camptothecin, 
10, ll-methylen-dioxy-9-trif luoromethansulfonyloxy 
camptothecin, 10-p-toluensulfonyloxy camptothecin, 

11- p-toluensulfonyloxy camptothecin, 

12- p-toluensulfonyloxy camptothecin, 

lO-hydroxy-9-p-toluensulfonyloxy camptothecin, 
10-methoxy-9-p- to i uensulfonyloxy camptothecin an(J 

ICll-methylen-dioxy^-p-toluensulfonyloxy camptothecin we^e 

Prepared from the corresponding hydroxy derivatives obtained 

m turn, as described in the references cited above, and . 

treatment with suitable sulfonylating agents. 

The compounds of the present invention are endowed with 

antitumor activity, for example against leukaemia and solid 

tumors such as, for example, colon and rectal tumors. 

The antitumor activity of the compounds of the prese nt 

invention is shown, for example, by the fact that they have 

been found to possess antileukaemic activity when tested 
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according to the method described in: J.Med.Chem. 1993, 36 

2689, using the L1210 murine lymphoid leukemia model. 

As an example, the activity of (E) -9- (2-methoxycarbonyl- 

ethenyl) camptothecin (internal code FCE 26681) and 9- (2- 

methoxycarbonyl-ethyl, camptothecin (internal code FCE 29559, 

were tested according to the following method (a) . 

The ccrapounas were dissolved in dimethylsulfoxide (DMSO) at a 

final concentration of 0.5%. The percentage of DMSO solution 

does not affect the cellular growth. 



10 MethoH /q) • ayn 



L1210 murine leukemia cells were grown in vitro as a floated 
cells in rpmi i 6 40 medium supplemented with 10% fetal calf 
serum, i% L-glutamine 200 mM, 1% e f B-mercaptoethanol 1 mM, 
100 Ul/ml penicillin and 100 ug streptomycin. For assaying the 
cytotoxic activity, exponentially growing cells were seeded at 
the concentration of 5x10* cells/ml and exposed to graded 
doses of the compounds under evaluation for 48h at 37'C in an 
humidified atmosphere of 5% CC,. The number of surviving 
cells was determined with a Coulter Counter; results are 




15 



20 



25 



expressed as IC50 (dose causing 50% inhibition of cell growth 
in treated cultures relative to untreated controls after 48h 
treatment) in this assay, (E) -9- (2-methoxycarbonyl-ethenyl) 
camptothecin (internal code FCE 28681, and 9-( 2 - 
methoxycarbonyl-ethyl) camptothecin (internal code FCE 29559) 

were tested and the obtained results are reported on Tabl. , 
below. 



COMPOUND 
FCE 28681 
FCE 29559 



IC 50 (ng/ml) 
3.3 ± 1.8 



2.7 i 0.5 
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A human or animal body may thus be treated by a method which 
comprises the administration thereto of a pharmaceutical^ 
effective amount of a compound of formula (I) or salt thereof. 
The condition of the human or animal can thereby be improved. 
5 Pharmaceutical compositions containing the novel camptothecin 
analogues according to the invention are also within the scope 
of the present invention. 

These pharmaceutical compositions may contain any quantity of 
a camptothecin analog which is effective to exhibit any 
10 antitumor activity in vivo. Mammalian such as humans are 
treatable with the inventive compositions. Typical in vivo 
doses within the scope of the invention are from 0.1-60 mg of 
camptothecin analog per kg of body weight. A particularly 
preferred range is 1-4 0 mg/kg. 

''here may also be included as part of the composition 
pharmaceutically compatible binding agents, and/or adjuvant 
materials. The active materials can also be mixed with other 
active materials which do not impair the desired action and/or 
supplement the desired action. The active materials according 
to the present invention can be administered by any route, for 
example, orally, parenterally, intravenously, intradermally, 
subcutaneously, or topically, in liquid or solid form. 
A preferred mode of administration of the compounds of the 
invention is oral. 

25 Oral compositions will generally include an inert diluent or 
an edible carrier. They may be enclosed in gelatin capsules or 
compressed into tablets. For the purpose of oral therapeutic 
administration, the aforesaid compounds may be incorporated 
with excipients and used in the form of tablets, capsules, 

30 elixirs, syrups and the like. These preparations should 
contain at least 0,1% of active compound but may be varied 
depending upon the particular form. 



20 
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The tablets, pills, capsules, troches and the like may contain 
the following ingredients: a binder such as microcrystalline 
cellulose, gumtragacanth or gelatin; an excipient such as 
starch or lactose, a disintegrating agent such as alginic 
5 acid, Primogel, corn starch and the like; a lubricant such as 
magnesium stearate or Sterotes; a glidant such as colloidal 
silicon dioxide; a sweetening agent such as sucrose or 
saccharin or flavouring agent such as peppermint, methyl 
salicylate, or orange flavouring may be added. When the dosage 
unit form is a capsule, it may contain, in addition to 
material of the above type, a liquid carrier such as fatty 
oil. Other dosage unit forms may contain other various 
materials which modify the physical form of the dosage unit, 
for example, as coatings. Thus tablets or pills may be coated 
with sugar shellac, or other enteric coating agents. 
A syrup may contain, in addition to the active compounds, 
sucrose as a sweetening agent and certain preservatives, dyes 
and colouring and flavours. 

Material used in preparing these various compositions should 
be pharmaceutically pure and non toxic in the amount used. 
For the purpose of parenteral therapeutic administration, the 
active ingredient may be incorporated into a solution or 
suspension. 

The solutions or suspensions may also include the following 
components: a sterile diluent such as water for injection, 
saline solution, fixed oils, polyethylene glycols, glycerine, 
propylene glycol or other synthetic solvents; antibacterial 
agents such as benzyl alcohol or methyl parabens; antioxidants 
such as ascorbic acid or sodium bisulphite; chelating agents 
such as ethylenediaminetetraacetic acid; buffers such as 
acetates, citrates or phosphates and agents for the adjustment 
of tonicity such as sodium chloride or dextrose. The 
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parenteral preparation can be enclosed in ampoules, disposable 
syringes or multiple dose vials made of glass or plastic. 
The dosage values will vary with the specific severity of the 
disease condition to be alleviated. Good results are achieved 
5 when the compounds described herein are administered to a 
subject requiring such treatment as an effective oral, 
parenteral or intravenous dose. It is to be understood that 
for any particular subject, specific dosage regimens should be 
adjusted to the individual need and the professional judgment 
10 of the person administering or supervising the administration 
of the aforesaid compound. It is to be further understood that 
the dosages set forth herein are exemplary only and they do 
not limit the scope or practice of the invention. The dosages 
may be administered at once, or may be divided into a number 
15 of smaller doses to be administered at varying intervals of 
time. 

The following examples illustrates but do not limit the 
invention. 

The number into bracket reported before the chemical name of 
20 the compounds prepared according to the . following examples 
corresponds to the number given to the preferred compounds 
listed on pages 6-18 of the present specification. 




n of the starting materials 



Method A: 

9-bromo ramptothecin 

2.15 g of NaN0 2 in 40 mL of H 2 0 were dropped at 5°C into a 
solution of 9 g of 9-amino-camptothecin in 850 mL of 16% HBr. 
30 After 1 hr at r.t. the solution was dropped in a flask 
containing 19 g of CuBr in 200 mL of 16% HBr at 70 °C. The 
reaction was allowed to stay at 70 °C for 2 hr, then it was 
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poured in cold water. The precipitate was filtered and the 
mother liquors were extracted with CH 2 C1 2 ; the organic extract 
dried and evaporated was combined with the precipitate and 
purified by flash chromatography (eluent : CH 2 C1 2 /CH 3 0H = 95/5) 
5 to give 8.19 g of the title product. (HPLC assay : 97.3%) 

X H-NMR 400 MHz (DMSO-d6) : d = 8.87 {s, 1H) , 8.20 (d, J = 8.5, 
1H) , 8.06 (d, J = 7.32, 1H) , 7.81-7.75 (m, 1H) , 7.35 (s, 1H) , 
6.53 (s, 1H) , 5.42 (s, 2H) , 5.32 (s, 2H) , 1.89-1.82 (m, 2H) , 
0.87 { t , J = 7.32, 3H) . 

10 MS (FD) : M + ' = 427. 



By analogy starting from the corresponding amino derivatives, 
the following bromo derivatives were prepared: 
10-bromo camptothecin; 
15 11-bromo camptothecin; 
12 -bromo camptothecin; 
10 -hydroxy- 9 -bromo camptothecin; 
10-methoxy-9-bromo camptothecin; and 
10, ll-methylendioxy-9-bromo camptothecin. 

20 

Method ft : 

lO-trifluoromethansulfonyloxy camptothecin 

1.25 g of 10 -hydroxy camptothecin were dissolved in 35 mL of 
DMF and 2 mL of Et 3 N and 1.5 g of N,N-Bis- (trif luormethan- 

25 sulfonyl) -anilin were added. The solution was heated at 50°C 
for 1 hr, then poured in water; the precipitate was filtered 
and the mother liquors were extracted with CH 2 C1 2 . The organic 
extract, dried (Na 2 S0 4 ) and evaporated, was combined with the 
precipitate and purified by flash chromatography (eluent : 

30 CH 2 C1 2 /CH 3 0H = 98/2) . 1 g of the title product was obtained. 
(HPLC assay: 97%) 
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'H-NMR 40C MHz <DMSO-d6) : d = 8.81 ( b , 1H) , 8.43-8.32 (m, 2 
H), 7.99-7.94 (m, 1H) , 7.36 (s, 1H) , 6.54 (s, 1H) , 5.42 {s, 
2H), 5.32 (s, 2H), 1.90-1.81 (m, 2H) , 0.86 (t, J = 7.3 Hz, 
3H) . 

5 MS (FD) : M + * = 496 

By analogy, starting from the corresponding nitro and amino 
derivatives, the following sulfonyl derivatives were prepared: 

9- trif luoromethansulfonyloxy camptothecin; 
10 11-trif luoromethansulfonyloxy camptothecin; 

12 -trif luoromethansulfonyloxy camptothecin; 

10, ll-methylendioxy-9-trif luoromethansulfonyloxy camptothecin; 

10 - p- toluensulf onyloxy camptothecin ; 

11- p-toluensulf onyloxy camptothecin; 
15 12 -p- toluensulf onyloxy camptothecin; 

1 0 -me thoxy- 9 -p - toluensul f onyloxy camptothecin ; and 

10, ll-methylendioxy-9-p-toluensulfonyloxy camptothecin. 

Example* 1 

20 12 -vinyl camptothecin (65) 

1 g of 12-Br-camptothecin was dissolved in 20 mL of DMF; in an 
Ar atmosphere, 0.72 mL of Et 3 N, 3.61 mL of 
vinyl trimethylsilane, 0.071 g of DPPF and 0.026 g of Pd{OAc) 2 
were added sequentially. The reaction mixture was heated at 

25 100°C for 1 hr and then treated with CH 2 C1 2 and water. The 
aqueous phase was extracted twice with CH 2 C1 2 and the organic 
extracts were collected, dried (Na 2 S0 4 ) , and evaporated. The 
residue was dissolved in 20 mL of CH 2 C1 2 , 10 mL of CF 3 C00H were 
added and the solution was left at r.t. for 24 hr. The 

30 reaction was worked up as before and the product was purified 
by flash chromatography (eluent : CH 2 Cl 2 /GH 3 OH = 95/5) to give 
0.59 g of the title product. (HPLC assay : 97%) . 
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X H-NMR 400 MHz (DMSO-d6) : d = 8 . 67 (s, 1H) , 8.14-8.00 (m, 
3H), 7.69 (t, J=7.9Hz, 1H) , 7.36 (s, 1H) , 6.54 (s, 1H) , 6.14 
(dd, J=1.2, 17.9Hz, 1H), .5.57 (d, J=12.3Hz, 1H) , 5.42 (s, 
2H), 5.28 (s, 2H), 1.94-1.80 (m, 2H) , 0.88 (t, J=7.0Hz, 3H) . 
5 MS (FD) : M + * = 374. 

By analogy the following compounds were obtained {Table 1) : 

9 - vinyl camptothecin (1) ; 
7-ethyl-9-vinyl camptothecin (9) ; 

10 10-vinyl camptothecin (17); 

7-ethyl-10-vinyl camptothecin (25) ; 

10 - hydroxy- 9 -vinyl camptothecin (33); 

10, ll-methylendioxy-9-vinyl camptothecin (41); 
10-methoxy-9-vinyl camptothecin (49) ; 
15 11-vinyl camptothecin (57); 

9 -amino- 10 -vinyl camptothecin (73) ; and 
7-ethyl-9-amino-10-vinyl camptothecin (81) . 

Example 2 

20 (Z) -12- (2 -acet.vl amino- 2 -met hoxyrarhnnvl-etheny l ) campf nthprin 
(68) 

2 g of 12-Br-camptothecin were dissolved in 40 mL of DMF; in 
an Ar atmosphere, 0.72 mL of Et 3 N, 3.32 g of Methyl 2- 
acetamidoacrylate, 0.14 g of DPPF and 0.052 g of Pd(0Ac) 2 were 

25 added sequentially. The reaction mixture was heated at 100°C 
for 24 hr. The reaction mixture was cooled to room 
temperature, diluted with CH 2 C1 2 and washed with water. The 
organic extract was dried (Na 2 S0 4 ) and the solvent removed 
under vacuo. The crude was purified by flash chromatography 

30 (eluent : CH 2 C1 2 /CH 3 0H = 98/2) to give 1.72 g of the title 
product. (HPLC assay : 97.4%) 



5 



WO 96/37496 

PCT/EP96/02008 

-38- 

W 400 MHZ ( D „SO-d 6 ,: d . 9 . 79 (S/ ^ # g ^ (g ^ 
8-32 (s, 1H), 8.18 (d, J = 7.03 Hz, 1H) , 8.15 (d, J = 7 91 Hz ' 
1H), 7.75 (t, J = 7 . 62 h Z , 1H ), 7.34 (s, l H ) , 6.56 (s, 1H) ' 
5-43 (s, 2H), 5 .43 (s, 2H) , 3 . 78 (s, 3H, , 1.98 (s , 3H ) . 1.88 
(m, 2H), 0.88 (t, J = 7.3Hz, 3H) . 
MS (FD) : M + - = 489. 



When a solution of (7>-T5 /-> , n 

or (Z) 12-(2-acetylammo-2-methoxycarbonyl- 

ethenyl) camptothecin is allowed to stand at room temperature 
for 2 weeks, a 50/50 mixture of E and Z isomers is obtained. 

By analogy the following compounds were obtained (Table 1) • 
10- (2 -acetylamino- 2 -methoxycarbonyl -ethenyl ) camptothecin 

• * / 

^(2-acetylamino-2-hydroxycarbonyl-ethenyl, camptothecin 

(21) ; 

7-ethyl - io -( 2 -acetylamino-2 -methoxycarbonyl -ethenyl ) 
camptothecin (28) ; 

7-ethyl-io-(2-acetylamino-2-hydroxycarbonyl-ethenyl) 
camptothecin (29); 

10-hydroxy-9-(2-acetylamino-2-methoxycarbonyl-ethenyl) 
camptothecin (36); 

lO-hydroxy-9- (2-acetylamino-2-hydroxycarbonyl-ethenyl) 
camptothecin (37) ; 

10, U-methylendioxy-9- (2-acetylamino-2-methoxycarbonyl- 
ethenyl) camptothecin (44); 

10, ll-methylendioxy-9- (2 -acetylamino-2 -hydroxycarbonyl - 
ethenyl) camptothecin (45); 

10-methoxy-9-.(2-acetylamino-2-methoxycarbonyl-ethenyl) 
camptothecin (52); 

10-methox y -9-(2-acetylamino-2-hydroxycarbonyl-ethenyl) 
camptothecin (53); 
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11 - ( 2 - acetylamino- 2 -me thoxycarbonyl -ethenyl ) 



camptothecin 



(60^ ; 



11- (2-acetylamino-2-hydroxycarbonyl-ethenyl) 



camptothecin 



(61) ; 



12 - ( 2 - ace tylamino- 2 - hydroxycarbonyl - ethenyl ) 



camptothecin 



(69) ; 



9 -amino- 10- (2 -acetylamino-2-methoxycarbonyl -ethenyl) 
camptothecin (16) ; 

9 -amino - 1 0 - ( 2 -acetylamino- 2 - hydroxycarbonyl - ethenyl ) 
camptothecin (77) ; 

7-ethyl-9-amino-10- (2 -acetylamino- 2 -methoxycarbonyl -ethenyl) 
camptothecin (84); and 

7 -ethyl- 9 -amino- 10 - ( 2 -acetylamino- 2 -hydroxycarbonyl -ethenyl ) 
camptothecin (85) . 

Examplp 

(E) -32- (a-methoxvcarbonvl -ethenyl ) cam p tothecin (66) 
5 g of 12-Br-camptothecin were dissolved in 50 mL of DMF; in 
an Ar atmosphere, 1.5 mL of Et 3 N, 4.6 mL of Methyl acrylate, 
0.28 g of DPPF and 0.11 g of Pd(OAc) 2 were- added sequentially. 
The reaction was heated at 100 °C for 18 hr then worked up 
diluting with CH 2 C1 2 and washing twice with water. The organic 
phase was dried (Na 2 S0 4 ) evaporated and the residue was 
purified by flash chromatography (eluent: CH 2 C1 2 /CH 3 0H = 98/2) 
to give 4.1 g of the title product. (HPLC assay : 92.34%) 
X H-NMR 400 MHz (DMSO-d6) : d = 8.94 (d, J = 16.2 Hz, 1H) , 8.73 
(s, 1H), 8.39 (d, J = 6.7 Hz, 1H) , 8.21 (d, J = 8.2 Hz, 1H) , 
7.75 (t, J = 7,6, 1H), 7.36 (s, 1H) , 7.00 (d, J. = 16.2 Hz, 
1H), 6.59 (S, 1H), 5.43 (s, 2H) , 5.30 (s, 2H) , 3.80 (s, 3H) , 
1.88 (m, 2H) , 0.89 (t, 3H) . 
MS (FD) : M + * = 432. 
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By analogy the following compounds we re obtained (Table i, . 
ll-(2- m e t hoxycarbonyl- e thenyl) camptothecin (58); 
ll-(2-hydroxycarbonyl-ethenyl) camptothecin (59),' 

11- (3-oxo-but-i-enyl) camptothecin (62); 

5 H-(3-oxo-3- p henyl- P ropenyl) camptothecin (63); 
U-(2-aminocarbonyl-ethenyl, camptothecin (64); 

12- (2-hydroxycarbon y i- e thenyl) camptothecin (67); 
12-(3-oxo-but-i-enyl) camptothecin (70); 
12-(3-oxo-3-phenyl- P ropenyl) camptothecin (71) ; 

10 12-(2- am inocarbonyl-ethen y l) camptothecin (72)' 

9 -a m ino-io-(2-methoxycarbonyl-ethenyl, camptothecin (74) • 

9 -amino-l0-(2-hydroxycarbonyl-ethen y l) camptothecin (75) ' 
9-amino-10-(3-oxo-but-l-enyl) camptothecin (78)- 

9-amino-l0-(3-oxo-3-phenyl-p rO pe nyl) camptothecin (79)- 
15 5-amino-l0-(2-aminocarbonyl-ethenyl) camptothecin (80)' 
7 -ethyl. 9 .amino-lo.(2-methoxycarbonyl-ethenyl)cam P tothecin 

7-ethyl.9-amino.ao- ( 2 -hydroxycarbonyl-ethenyl) camptothecin 

(83) / 

»o '•«hyl- 9 -a n ,i„ 0 . 1 „. (3 . 0i<0 . but . 1 . e „ yll camptothecin (e6) 

L"r i,1 T amino ' 10 ' ,3 - oit °- 3 -^-p-p^> =^ t ; thecin 

18/) ; and 

'-eth yl - 9 -a„ ino . ao . < 2 -a mlnocarbonyl . ethenyl) 0 ^ Eothecin 

(88) . 



25 



30 



9 of 12-(2-methoxycarbonyl-ethenyl). camptothecin was 
Solved in 20 mL of DMP and hydrogenated in pr e Sence 0 f 0 l 
■of Pd/C at r.t. under ! atm of H 2 . The reaction mixture was 
Altered through a celite pad washing the celite thoroughly 
with BMP, the solvent was evaporated and the residue was 
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purified by flash chromatography (eluent : CH 2 C1 2 /CH 3 0H = 98/2) 
to give 0.82 g of the title product. 

X H-NMR 400 MHz (DMS0-d6) : d = 8 . 60 <s , 1H) , 7 . 92 (dd, J = 
1.5, 8.2 Hz, 1H) , 7.66 (dd, J = 1.5, 7 Hz, 1H) , 7.54 (dd, J = 
5 7, 8.2 Hz, 1H) , 7.31 (s, 1H) , 6.54 (s, 1H) , 5.41 (s, 2H) , 5.20 
(m, 2H) , 3.57 (s, 3H) , 3.52-3.49 (m, 2H) , 2.84-2.81 {m, 2H) , 
1.88-1.84 (m, 2H) , 0.88 (t, J = 7.3 Hz, 3H) . MS (FD) : M + ' = 
434 . 



10 By analogy the following compounds were obtained (Table 2) : 
11-ethyl camptothecin (41'); 

11- (2-methoxycarbonyl-ethyl) camptothecin (42 ' ) ; 
11- (2-hydroxycarbonyl-ethyl) camptothecin (43 ' ) ; 
11- (3-oxo-butyl) camptothecin (48* ) ; 
15 11- ( 3 -oxo- 3 -phenyl -propyl) camptothecin (49'); 

11- (2-aminocarbonyl-ethyl) camptothecin (50* ) ; 
9-amino-12-ethyl camptothecin (51'); 

9-amino-12- (2-methoxycarbonyl-ethyl) camptothecin (52 * ) ; 
9-amino-12- (2-hydroxycarbonyl-ethyl) camptothecin (53 1 ) ; 
20 9-amino-12- (3-oxo-butyl) camptothecin (58*); 

9 -amino -12- (3 -oxo- 3 -phenyl -propyl) camptothecin (59' ) ; 

9- amino-12- (2-aminocarbonyl-ethyl) camptothecin (60' ) ; 

10- amino-9-ethyl camptothecin (61'); 

10 -amino- 9- (2-methoxycarbonyl-ethyl) . camptothecin (62* ) ; 
25 10-amino-9- (2-hydroxycarbonyl-ethyl) camptothecin (63 ' ) ; 
10-amino-9- (3-oxo-butyl) camptothecin (68' ) ; 
10-amino-9- (3 -oxo -3 -phenyl -3 -one -propyl) camptothecin (69 1 ) ; 
l0-amino-9- (2-aminocarbonyl-ethyl) camptothecin (70* ) ; 

12- ethyl camptothecin (71*); 

30 12- (2-hydroxycarbonyl-ethyl) camptothecin (73 ■ ) ; 
12- (3-oxo-butyl) camptothecin- (78') ; 
12- (3 -oxo- 3 -phenyl -propyl) camptothecin (79'); 
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12- (2-aTri;aocarbonyl-ethyl) camptothecin (80'); 
10 -hydroxy- 9 -ethyl camptothecin (81'); 

10-hydroxy-9- (2-methoxycarbonyl-ethyl) camptothecin (82* ) ; 
10-hydroxy-9- (2-hydroxycarbonyl-ethyl) camptothecin (83 * ) ,* 
5 10-hydroxy-9- (3-oxo-butyl) camptothecin (88'); 

10-hydroxy-9- ( 3 -oxo- 3 -phenyl -3 -one -propyl) camptothecin {89* ) ; 
10-hydroxy-9- (2-aminocarbonyl-ethyl) camptothecin (90 ' ) ; 
10-methoxy-9-ethyl camptothecin (101'); 

10-methoxy-9- (2-methoxycarbonyl-ethyl) camptothecin (102') ; 
10 10-methoxy-9- (2-hydroxycarbonyl-ethyl) camptothecin (103 ■ ) ; 
10-methoxy-9- (3-oxo-butyl) camptothecin (108' ) ; 
10-methoxy-9- (3 -oxo- 3 -phenyl -propyl) camptothecin (109') ; and 
10-methoxy-9- (2-aminocarbonyl-ethyl) camptothecin (110 1 ) . 

15 Example 5 

12- f (2R.S) (2 -acetyl amino- P. -mfif hoxycarbonyl) -ethyll 
camptothecin (74*) 

1 g of (Z) -12- (2-acetylamino-2-methoxycarbonyl-ethenyl) 
camptothecin was dissolved in DMF. After addition of 0.15 g of 

20 Pd/C, the product was hydrogenated at r.t. for 28 hr. The 
reaction mixture was filtered through a pad of celite and 
evaporated; the residue was purified by flash chromatography 
(eluent: CH 2 Cl 2 /CH 3 OH) to give 0.89 g of the title product. 
(HPLC assay : 96.7%) 

25 X H-NMR 400 MHz (DMSO-d6) : d = 8.66 (s, 1H) , 8.49-8.43 (m, 
1H) , 7.99 (d, J = 7.33 Hz, 1H) , 7.63-7.60 (m, 2H) , 7.42 (s, 
1/2H) , 7.40 (s, 1/2H) , 6.56 (s, 1/2H) , 6.54 (s, 1/2H) , 5.42 
(s, 2H) , 5.30 (s, 2H) , 4.75-4.66 (m, 1H) , 3.96-3.88 (m, 1H) , 
3.55 (s, 1.5H), 3.49 (s, 1.5H), 3.36-3,31 (m, 1H) , 1.81-1.87 

30 (m, 2H) , 1.77 ( s, 1.5H), 1.75 <s, 1.5H), 0.92-0.94 (m, 3H) . 
MS (FD) : M + * = 491 

By analogy the following compounds may be obtained (Table 2) : 
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9-[(2-acetylamino-2- m ethoxycarbonyl)-ethyl, camptothecin (4')- 
9- [ (2-amino-2-methoxycarbonyl] -ethyl) camptothecin (5 - ) ; 
9- [ (2-amino-2-hydroxycarbonyl) -ethyl] camptothecin (6 - ) • 
9- 1 (2-acetyla m ino-2-hydroxycarbony, -ethyl] camptothecin ' (7 ' ) • 
5 7-ethyl-9- [ (2-acetylamino-2-methoxycarbonyl] -ethyl) 
camptothecin (14 1 ) ; 

7-ethyl-9- [ (2-amin 0 -2-methoxycarbonyl] -ethyl) camptothecin 

(15') ; 

7-ethyl-9-[(2-amino-2-hydroxycarbonyl)-ethyl]camptothecin 

10 (16'); 

7-ethyl-9- [ (2-acetylamino-2-hydroxycarbonyl) -ethyl] 
camptothecin (17 r ) ; 

10- [ (2-acetylamin 0 -2-methoxycarbonyl] -ethyl) camptothecin 

(24') ; 

L5 10- t(2-amino-2-methoxycarbonyl] -ethyl) camptothecin (25' ); 
10- [(2-amino-2-hydroxycarbcnyl) -ethyl] camptothecin (26')- 
10- [ (2-acetylamino-2-hydroxycarbony, -ethyl] camptothecin 

(27') ; 

7-ethyl-io- [ (2-acetylamino-2-methoxycarbonyl] -ethyl) 
camptothecin (34 * ) ; 

7-ethyl-io- [ (2-amino-2-methoxycarbonyl] -ethyl) camptothecin 

(35') ; 

7-ethyl-io- [ (2-amino-2-hydroxycarbonyl) -ethyl] camptothecin 

(36'); 

7-ethyl-io- [ (2-acetylamino-2-hydroxycarbony) -ethyl] 
camptothecin (37 ' ) ; 

11- [ (2-acetylamino-2-methoxycarbonyl] -ethyl) camptothecin 

(44 1 ) ; 

11- [ (2-amino-2-methoxycarbonyl] -ethyl) camptothecin (45 • ) ; 
11- [(2-amino-2-hydroxycarbonyl) -ethyl] camptothecin (46') ; 
11- [ (2-acetylamino-2-hydroxycarbonyl) -ethyl] camptothecin' 

(47'); 
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9-amino-12- [ (2-acetylamino-2-methoxycarbonyl] -ethyl) 
camptothecin (54 ' ) ; 

9-amino-12- [ (2-amino-2-methoxycarbonyl] -ethyl) camptothecin 
(55* ) ; 

9-amino-12- [ (2-amino-2-hydroxycarbonyl) -ethyl] camptothecin 
(56') ; 

9- amino-12- [ (2 -acetylamino-2 -hydroxycarbonyl) -ethyl] 
camptothecin (57'); 

10- amino-9- [ (2-acetylamino-2-methoxycarbonyl) -ethyl] 
camptothecin (64 ' ) ; 

10-amino-9- [ (2-amino-2-methoxycarbonyl] -ethyl) camptothecin 
(65') ; 

10-amino-9- [ (2-amino-2-hydroxycarbonyl ) -ethyl] camptothecin 
(66' ) ; 

10-amino-9- [ (2-acetylamino-2-hydroxycarbony) -ethyl] 
camptothecin (67 ' ) ; 

12- [ (2-amino-2-methoxycarbonyl] -ethyl) camptothecin (75 ' ) ; 
12- [ ( 2 - amino - 2 - hydroxycarbonyl ) -ethyl] camptothecin (76 ' ) ; 
12- [ (2-acetylamino-2-hydroxycarbony) -ethyl] camptothecin 

(77') ; 

10-hydroxy-9- [ (2-acetylamino-2-methoxycarbonyl] -ethyl) 
camptothecin (84 ' ) ; 

10-hydroxy-9- t (2-amino-2-methoxycarbonyl] -ethyl) camptothecin 
(85*) ; 

10-hydroxy-9- [ (2 -amino- 2 -hydroxycarbonyl) -ethyl] camptothecin 
(86*) ; 

10-hydroxy-9- [ ( 2 -acetylamino- 2 -hydroxycarbonyl -ethyl] 
camptothecin (87 1 ) ; 

10,ll-methylendioxy-9- [ (2-acetylamino-2-methoxycarbonyl] - 
ethyl) -camptothecin (94 1 ) ; 

10, ll-methylendioxy-9- [ (2-amino-2-methoxycarbonyl] -ethyl) 
camptothecin (95 1 ); 
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10, ll-methylendioxy-9- [ (2-amino-2-hydroxycarbonyl)-ethyl] 
camptothecin ( 96 ' ) ; 

10, ll-methylendioxy-9- [ (2-acetylamino-2-hydroxycarbony) - 
ethyl] -camptothecin (97 ■ ) ; 

10-methoxy-9- [ (2-acetylamino-2-methoxycarbonyl] -ethyl) 
camptothecin (104 1 ) ; 

10-methoxy-9- [ (2-amino-2-methoxyc£;rDonyl] -ethyl) camptothecin 
(105'); 

10-methoxy-9- t (2-amino-2-hydroxycarbonyl) -ethyl] camptothecin 
(106' ) ; and 

10-methoxy-9- [ (2-acetylamino-2-hydroxycarbony) -ethyl] 
camptothecin (107 ' ) . 

Example 7 

(Z) -9- ( 2 -acetylamino-2-methoxycarbonyl-ethenyl) camptothecin 
(4) 

5 g of 9 -Br- camptothecin were dissolved in 50 mL of DMF; in an 
Ar atmosphere, 1.8 mL of Et 3 N, 8.3 g of Methyl 2- 
acetamidoacrylate, 0.35 g of DPPF and 0.13 g of Pd(OAc) 2 were 
added sequentially. The reaction mixture was heated at 100°C 
for 7 hr and then taken up with CH 2 C1 2 and water. The organic 
extract was dried (Na 2 S0 4 ) , the solvent was evaporated and the 
residue was purified by flash chromatography (eluent: 
CH 2 C1 2 /CH 3 0H = 98/2) to give 4.89 g of the title product. (HPLC 
assay : 98.7%) 

^-NMR 400 MHz (DMSO-d6) : d = 9.63 (s, 1H) , 8.73 (s, 1H) , 
8.16 (d, J = 8.54 Hz, 1H) , 7.89-7.85 (m, 1H) , 7.77 (d, J = 
7.26, 1H) , 7.62 (s, 1H) , 7.34 (s, 1H) , 6.52 (s, 1H) , 5.41 (s, 
2H) , 5.25 (s, 2H) , 3.76 (s, 3H) , 1.87-1.83 (m, 5H) , 0.86 (t, 
J = 7.26, 3H) . 
MS (FD) : M + = 489 
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■» • solution of (Zl.,.,..^^.,.,^ ^ 
ethenyl, c.ptotnecin is allowed to stand at r.t. for , weeks 
a 50/50 fixture and z isomers is obtained. The W ' 

spectrum of (E)-Q-/-? 

(2 acet y lamin °-2-methoxycarbonyl- et henyl) 

5 camptothecin is: 

d - 10.32 (s, 1H), 8.74 (s, 1H ). s.09 (d, J = 8 . 79 1H) 

7 - 80 " 7 - 76 ^ 1H) ' ? - 63 <«< ^.37-7.34 (m, 2H) , 6 . 53 (.' 

=-42 <s, 2H>, 5.28 (.. 2H), 3.42 ,s, 3H) , 2.02 , s , 3H , ' 
1-89-1.82 (m, 2H), 0.87 (t, J = 7 . 26 , 3H ) . 
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By analogy the following compounds were prepared (Table i) • 
9-(2- a cetyla m ino-2-hydroxycarbonyl-ethenyl, camptothecin ,5)- 

7 -» t ^l-9-(2-acetylandiio-2-meth(wyci a i W yl.etheiiyl} 

camptothecin (12) ; and 

15 7-ethyl-9- <2-acetylamino-2-hydroxycarbonyl-ethenyl) 
camptothecin (13). 



20 1 g of 9-Br-camptothecin was dissolved in U mL C f DMF • o 3 
*■ of EL*, 0.92 mL of Methy i &crylate> Q ^ g Qf ^ 
0.022 g of Pd(OAc, 2 were added sequentially under an Ar 
atmosphere. The reaction mixture was heated at 100'C; after 3 
hr the reaction is over and a white yellowish precipitate is 
Present. The precipitate is filtered and washed twice with 
DMF and twice with E t 2 o. The product is crystallized 

(CHC1 3 /DMF) to qive 0 58 n nf ^ .-.i 

give 0.58 g of the title product. (HPLC assay - 

95 . 59%) 1 ' 



30 



H-NMR 400 MHz <DMSO-d6) : d - 9.07 <s, 1H) , 8.45 <d, J - 15 5 
*■ 1H),8.23 (d, J =8 .5 Hz, 1H>,8.14 ,d, a , U 1H >,7.88 
J = 7.6 Hz , J- -8.2 Hz, 1H>, 7.34 (s, 1H) , 6.80 (d, J = 
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15-8 Hz, 1H), 6 .53 ( s , 1H) , 5 . 42 

5 -27 (s, 2H) 3 79 

(s, 3H), 1.86 (m, 2H), 0.87 (t, 3H) . 
MS (FD) : M*- = 432. 

5 By analogy the foUcing compounds „ ere ^ 
9-12-hydroxycarbonyi.ethsnyl, camptothecin 13); 
9-<2-aminocarbonyl-ethenyl) camptothecin (8); ' 
9-(3-oxo-but-i-enyl) camptothecin (6); 
9-<3-oxo-3-phenyl- P ropenyl) camptothecin (7). 

W 7-eth yl - 9 - (2-methoxycarbonyJ-ethenyl, camptothecin Uo) • 
'•«hyl- 9 - (2 . h y drtJxycarbonyl . ethenyl| can]ptothec . n (n) ; 

'-«hy 1 - 9 -(3.« K >-but-i. my i ) camptothecin U4) . 
7-ethyl- 9 - <3-oxo-3.phe„yl-p ropenyl) camptothecin (1 5) • 
'-«hyl-9-<2-aminocarbonyl-,thenyl) camptothecin ( 16 ) . 
" ; 4 0 ^' methyle " di -"- 9 - ^-^oxycarnonyi-etheny!, camptothecin 

aiO.U-methylendioxy- 9M2 . h y^ carbo „ yl . ethenyl)c ^ tothecin 

"."-thylendioxy-s-o-oxo-hut.i-enyi, camptothecin ,„„ 
10,U-methyle„dioxy- 9 - O-oxo^-phenyi-p.openyi.camptothecin 

10. H-methyiendioxy-,. 12-aminocarhonyi-ethenyl, camptothecin 

(48) ; 

10-methoxy-9- (2-methoxycarbonyl-ethenyl) camptothecin 50) • 
25 10- methoxy _ 9 _ U-hydroxycarbonyl-ethenyl) camptothecin (51)' • 
10-methoxy-9-( 3 -oxo-but-l-enyl, camptothecin (54)- 
10-m e thoxy-9-(3-oxo-3-phenyl-p r op enyl) camptothecin (55); and 
10-methoxy-9-( 2 .aminocarbonyl- e thenyl) camptothecin (56, 
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1.4 g of (E) -9- (2-methoxycarbonyl-ethenyl) camptothecin are 
dissolved in 400 mL of DMF, 0.3 g of Pd/C are added and the 
mixture is hydrogenated at r.t. (1 atm H 2 ) for 3 hr. The 
reaction mixture is filtered and the solvent is evaporated. 
The residue is purified by flash chromatography (eluent : 
CH 2 C1 2 /CH 3 0H = 98/2) to give 1.2 g of the title product. 
X H-NMR 400 MHz (DMSO-d6) : d = 8.89 (s, 1H) , 8.03 (d, J = 
8.49 Hz, 1H) , 7.79-7.73 (m, 1H) , 7.55 (d, J = 7.03, 1H) , 7.33 
(s, 1H) , 6.51 (s, 1H), 5.42 (s, 2H) , 5.28 (s, 2H) , 3.59 (s, 
3H) , 3.42-3.36 (m, 2H) , 2.88-2.77 (m, 2H) , 1.91-1.80 (m, 2H) , 
0.87 (t, J = 7.33, 3H) . 
MS (FD) : M + = 434. 

By analogy the following compounds were prepared (Table 2):. 
9-ethyl camptothecin (1'); 

9- (2-hydroxycarbonyl-ethyl) camptothecin (3 ' ) ; 

9- (3-oxo-butyl) camptothecin (8 ' ) 

9- (3-oxo-3-phenyl--propyl) camptothecin (9' ) / 

9- (2-aminocarbonyl-ethyl) camptothecin (10* ) ; 
7-ethyl-9-ethyl camptothecin (11'); 

7 -ethyl -9- (2-methoxycarbonyl-ethyl) camptothecin (12* ) ; 
7 -ethyl -9- (2-hydroxycarbonyl-ethyl) camptothecin (13 ' ) ; 
7-ethyl-9- (3-oxo-butyl) camptothecin (18'); 
7-ethyl-9- ( 3 -oxo- 3 -phenyl -propyl) camptothecin (19') ; 
7 -ethyl- 9- (2-aminocarbonyl-ethyl) camptothecin (20 1 ) ; 

10- ethyl camptothecin (21' ) ; 

10- (2-methoxycarbonyl-ethyl) camptothecin (22 * ) ; 
10- (2-hydroxycarbonyl-ethyl) camptothecin (23 ' ) ; 
10- (3-oxo-butyl) camptothecin (28' ) ; 
10- (3 -oxo- 3 -phenyl -propyl) camptothecin (29 ' ) ; 
10- (2-aminocarbonyl-ethyl) camptothecin (30 1 ) ; 
7-ethyl-10-ethyl camptothecin (31»); 
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7-ethyl-io- (2-metho,-vcarbonyl-ethyl, camptothecin (32 • , • 
7-e t hyl-io-(2.h y drox y carbonyl-eth y i) ca m ptothecin (33-, ' 
7-ethyl-io-( 3 -oxo-butyl) camptothecin (38') , 
7-eth y l-io-(3-oxo-3.phen y i-p ropy i, camptothecin (39.,. 
5 7.eth y i-io-( 2 - ami nocarbonyl-ethyl) camptothecin (40.)'- 
10, ll-methylendioxy-9-ethyl camptothecin (91 - ) ; 

10, ll-methylendioxy-9- (2-methoxycarbonyl-ethyllcamptothecin 

(92'} j 

10 ";; j 1 ;" ethylendi ° Jtl '- S - "-^y-rbonyl-athyl.ca.ptothecin 

l°.ll-".ethylendio,cy- 9 - ( 3-oxo-b u tyl) camptothecin w,- 
10. n-.ethyUndioxy-,- a^^,^ 

IS ";" ) "" ethylendi °* 1 '- 9 - ^----"taya-ethyUcamptothecin 



Example ]p 




20 I \ ^ 10 - triflUOr ° methansu "onyloxy camptothecin was 
20 dissolved in 10 mL of DMF- in an ^ . 

wt, in an Ar atmosphere, 0.31 mL of 

3 ' °- 9 l mL of Methyl acrvlate 0 n« 

y dcryiate, 0.062 g of DPPF and 0.023 g 

of Wo*,, were added sequential/ The - reaction was heated 
« 80-c £ or 24 hr then worked up dUuting with oya, and 

washing twice with brinp tv. q 

brin6, The or 9 anic Phase was dried (Na 2 S0J 
25 evaporated and th* j 

the residue was purified by fi ash 

chromatography (eluent: CB,ci a /CB,0H = 99/1, . to give 0.5 g of 
the title product. (HPLC assay : 97%) 

■H— 400 MHz (MIS0 . d6) , d , > a 8 ^ (s 

8.24 ,d, J.S.0HZ, !„,, ,. M ,d, J. 9 . 0H2 , 1H) , 

' = 16.1 HZ. 1H). 7.34 (., 1H) , 6 . e7 (d , j . 1H) 

I-. 1H), 5.4! ,., a,, 5 . 28 „, J „ i 3 , s (<i m)j 
1-82 (■. 2H), 0.66 (t, J . 7.3 H 2, 3H) . 
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NS (FD) • M +; =432. 

By analogy the following compounds were prepared (Table i) • 
10-(2-hydroxycarbonyl-ethenyl) camptothecin (19) ; 
10- (3-oxo-but-l-enyl) camptothecin (22); 

10-(3-oxo-3-phenyl-propenyl) camptothecin (23); 

10-(2-aminocarbonyl-ethenyl) camptothecin (24); 

7-eth y l-io-(2-methoxycarbonyl-ethen y l) camptothecin (26); 

7-ethyl-io-(2-hydroxycarbonyl- e thenyl) camptothecin (27),' 

7-ethyl-io- (3-oxo-but-l-enyl) camptothecin (30); 

7-ethyl-i0-(3-oxo-3-phenyl-p rO penyl) camptothecin (31); 

7-ethyl-io-(2-aminocarbonyl-ethenyl) camptothecin ( 32 ) • 

10-hydroxy-9-(2-methoxycarbonyl-ethenyl) camptothecin (34) • 

10-hydroxy-9-(2-hydroxycarbonyl-ethenyl)camptothecin (35) • 
10-hydroxy-9- (3-oxo-but-l-enyl) camptothecin (38); 

10-hydroxy-9-(3-oxo-3-phenyl-prope n yl, camptothecin (39,- and 
10-hydroxy-9-(2- a minocarbonyl-ethenyl) camptothecin (40) 
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1. Substituted camptothecin derivatives of formula (I) 




(I) 



wherein 

the symbol ™ represents a single or double bond; 
Ri. R 3 and R 3 are as defined under (a) or (b) below: 
(a) R, and R 2 are, each independently, 

hydrogen ; 

C x -C 4 alkyl; 

C 3 -C 7 cycloalkyl; 

phenyl q-C, alkyl; 

an optionally substituted phenyl ring; 

-NR 5 R 6 wherein one of R 5 and R 6 is hydrogen , ^ ^ or 
benzyl and the other is hydrogen, Cl -C 6 alkanoyl, an 
optionally substituted Cl -C, alkoxycarbonyl , an optionally 
substituted benzoyl, phenyl Cl -C 6 alkanoyl, an optionally 
substituted phenoxycarbonyl or phenyl Cl -C 6 
alkoxycarbonyl, or R 5 and R 6 , combined together with thJ 
nitrogen atom to which they are linked, form a 4-7 
membered saturated, optionally substituted 

heterocyclic ring residue, represented by a group (G) 

w. 



— N' 



\ 




(G) 



wherein W is -C=0, R 7 is hydrogen or ^ ^ ^ n ^ 
an integer of 2 to 5; 
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COOR a wherein R 8 is hydrogen, C 1 -C 6 alkyl, C 3 -C 7 cycloalkyl 
or phenyl C x -C 6 alkyl; or 

COR 9 wherein R g is C^-Cg alkyl, C 3 -C 7 cycloalkyl, phenyl 
Ci-Cg alkyl, an optionally substituted phenyl ring or 
NR 10 R U wherein R 10 and R n are, each independently, 
hydrogen or C^C^ alkyl; and 

R 3 is hydrogen, C^-Cg alkyl or an ^puicviiaily substituted 
phenyl ring; or 

(b) R 2 and R 3 , combined together, form a 5-8 membered, 
optionally substituted, carbomonocyclic ring; and 
R 2 is hydrogen, C^C^ alkyl or C 3 -C 7 cycloalkyl; 
R 4 is hydrogen, Ci-C 6 alkyl, C 3 -C 7 cycloalkyl or phenyl C x - 
C 6 alkyl; 

X is hydrogen, C^-Cg alkyl, C 3 -C 7 cycloalkyl, C x -C 6 alkoxy, 
C 3 -C 7 cycloalkoxy, C^-Cg alkanoyloxy, benzoyloxy, amino, 
hydroxy, nitro, halogen or it is a methylenedioxy group 
linked to the positions 10 and 11 of the molecule, and the 
pharmaceutical^ acceptable salts thereof. 

2. A compound of formula (I), according to claim 1, wherein 

the symbol represents a single or a double bond; 

R x and R 2 are, each independently, 
hydrogen; 

-NR 5 R 6 wherein one of R 5 and R G is hydrogen and the other is 

hydrogen Ci-Cg alkanoyl, an optionally substituted benzoyl, 

phenyl C^-Cg alkanoyl, C a -C 6 alkoxycarbonyl, phenoxy-carbonyl 

or phenyl C^-Cg alkoxycarbonyl; 

COORg wherein R 8 is hydrogen or C^-Cg alkyl; or 

COR 9 wherein R 9 is C^-Cg alkyl, unsubstituted phenyl or NR 10 R U 

wherein R 10 and R X1 are both hydrogen; 

R 3 is hydrogen; 

R 4 is hydrogen or C^-Cg alkyl; 
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X is hydrogen, hydroxy, amino, C x -C 6 alkoxy or it is a 
methylenedioxy group linked to the positions 10 and 11 of the 
molecule, and the pharmaceutical^ acceptable salts thereof. 

3. A compound selected from: 
9 -vinyl camptothecin (1) ; 

(E) -9- (2 -methoxycarbonyl-ethenyl) camptothecin (2) ; 

9- ( 2 -hydroxycarbonyl-ethenyl) camptothecin (3) ; 

(Z) -9- (2-acetylamino-2-methoxycarbonyl-ethenyl) camptothecin 

(4) ; 

9- (2-acetylamino-2-hydroxycarbonyl-ethenyl) camptothecin (5) ; 

9- (3-oxo-but-l-enyl) camptothecin (6) ; 

9- ( 3 -oxo- 3 -phenyl -propenyl) camptothecin (7) ; 

9- (2 -aminocarbonyl-ethenyl) camptothecin (8) ; 
7-ethyl-9-vinyl camptothecin (9) ; 

7 -ethyl- 9- (2 -methoxycarbonyl-ethenyl) camptothecin (10) ; 
7 -ethyl- 9- (2 -hydroxycarbonyl-ethenyl) camptothecin (11) ; 
7 - ethyl - 9 - ( 2 - acetylamino- 2 -me thoxycarbonyl - 
ethenyl) camptothecin (12) ; 

7 -ethyl - 9 - ( 2 - acetylamino-'2 - hydroxycarbony 1 - 
ethenyl ) camptothecin ( 13 ) ; 

7-ethyl-9- (3-oxo-but-l-enyl) camptothecin (14) ; 
7-ethyl-9- (3 -oxo- 3 -phenyl -propenyl) camptothecin (15) ; 
7-ethyl-9- (2 -aminocarbonyl-ethenyl) camptothecin (16) ; 

10- vinyl camptothecin (17); 

(E) -10- (2 -me thoxycarbonyl -ethenyl) camptothecin (18) ; 

10- (2 -hydroxycarbonyl-ethenyl) camptothecin (19) ; 

10- (2-acetylamino-2-methoxycarbonyl-ethenyl) camptothecin (20) ; 

10- (2-acetylamino-2-hydroxycarbonyl-ethenyl) camptothecin (21) ; 

10- (3-oxo-but-l-enyl) camptothecin (22) ; 

10- (3 -oxo- 3 -phenyl -propenyl) camptothecin (23) ; 

10- (2 -aminocarbonyl-ethenyl) camptothecin (24) ; 



WO 96/37496 PCT/EP96/02008 

-54- 

7-ethyl-10-vinyl camptothecin (25) ; 

7-ethyl-10- (2-methoxycarbonyl-ethenyl) camptothecin (26) ; 
7-ethyl-10- (2-hydroxycarbonyl-ethenyl) camptothecin (27) ; 
7 -ethyl -10- (2-acetylamino-2-methoxycarbonyl-ethenyl) 
5 camptothecin (28) ; 

7 - ethyl - 1 0 - ( 2 - acetyl amino - 2 - hydroxycarbonyl - e thenyl ) 
camptothecin (2 9) ; 

* 

7 -ethyl -10- (3 -oxo-but-l-enyl) camptothecin (30) ; 
7 -ethyl -10- (3-oxo-3-phenyl-propenyl) camptothecin (31) ; 
10 7-ethyl-10- ( 2 -aminocarbonyl-e thenyl) camptothecin (32) ; 
10 -hydroxy- 9 -vinyl camptothecin (33) ; 

10 -hydroxy- 9- ( 2 -methoxycarbonyl-ethenyl) camptothecin (34) ; 
lO-hydroxy-9- (2-hydroxycarbonyl-ethenyl) camptothecin (35) ; 
10 - hydroxy- 9 - ( 2 - acetylamino- 2 -methoxycarbonyl -ethenyl ) 
15 camptothecin (36) ; 

10 - hydroxy - 9 - ( 2 - acetylamino - 2 - hydroxycarbonyl - ethenyl ) 
camptothecin (37) ; 

10-hydroxy-9- (3-oxo-but-l-enyl) camptothecin (38) ,- 
10 -hydroxy- 9- ( 3 -oxo- 3 -phenyl -propenyl) camptothecin (39) ; 
20 10-hydroxy-9- ( 2 -aminocarbonyl -ethenyl) camptothecin (40) ; 
10, ll-methylendioxy-9-vinyl camptothecin (41); 
10, ll-methylendioxy-9- (2 -methoxycarbonyl -ethenyl) camptothecin 
(42) ; 

10, ll-methylendioxy-9- (2-hydroxycarbonyl-ethenyl) camptothecin 
25 (43); 

10, ll-methylendioxy-9- (2-acetylamino-2-methoxycarbonyl- 
ethenyl) camptothecin (44) ; 

10,11- me t hyl endi oxy - 9 - ( 2 - acetylamino - 2 - hydroxycarbonyl - 
ethenyl) camptothecin (45) ; 
30 10, ll-methylendioxy-9- (3-oxo-but-l-enyl) camptothecin (46) ; 
10, ll-methylendioxy-9- (3-oxo-3-phenyl-propenyl) camptothecin 
(47) ; 
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10,ll-methylendioxy-9-(2-aminocarbonyl-ethenyl) C amptothecin 

(48); 

10-methoxy-9-vinyl camptothecin (49); 

10-methoxy-9- (2-methoxycarbonyl-ethenyl) camptothecin (50) , 
! 10-methoxy-9- ( 2 -hydroxycarbonyl-ethenyl) camptothecin (51) ] 

10-methoxy-9-(2-acetylamino-2-methoxycarbonyl-ethenyl) 
camptothecin (52) ; 

10-methoxy-9-(2-acetylamino-2-hydroxycarbonyl-ethenyl) 
camptothecin (53); 

10-methoxy-9- (3-oxo-but-l-enyl) camptothecin (54) ; 
10-methoxy-9- ( 3 -oxo- 3 -phenyl -propenyl) camptothecin (55) , 

10- methoxy-9- (2-aminocarbonyl-ethenyI) camptothecin (56) ; 

11- vinyl camptothecin (57); 

11- (2-methoxycarbonyl-ethenyl) camptothecin (58) ; 

11- (2 -hydroxycarbonyl-ethenyl) camptothecin (59) ; 

11- (2-acetylamino-2-methoxycarbonyl-ethenyl) camptothecin (60) ; 

11- <2-acetylamino-2-hydroxycarbonyl-ethenyl) camptothecin (61) ; 

11- (3-oxo-but-l-enyl) camptothecin (62) ; 

11- (3 -oxo -3 -phenyl -propenyl) camptothecin (63) ; 

11- (2 -aminocarbonyl-ethenyl) camptothecin (64); 

12- vinyl camptothecin (65); 

(E) -12- (2-methoxycarbonyl-ethenyl) camptothecin (66) ; 

12- (2 -hydroxycarbonyl-ethenyl) camptothecin (67) ; 

(Z) -12- (2-acetylamino-2-methoxycarbonyl-ethenyl)camptothecin 

(68); 

12- (2-acetylamino-2-hydroxycarbonyl-ethenyl) camptothecin (69) ; 

12- ( 3 -oxo-but-l-enyl) camptothecin (70) ; 

12 - ( 3 -oxo- 3 -phenyl -propenyl ) camptothecin ( 71 ) ; 

12- (2-aminocarbonyl-ethenyl) camptothecin (72) ; 
9-amino-l0-vinyl camptothecin (73) ; 

9-amino-lO- (2-methoxycarbonyl-ethenyl) camptothecin (74) ; 
9-amino-l0- (2 -hydroxycarbonyl-ethenyl) camptothecin (75) ; 
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9-amino-10-(2-acetyla m ino-2-,, thoxycarbonyl . ethenyi) 

camptothecin (76) ; 

9-amino-l0-(2-ac e tyla m ino- 2 -hydroxycarbonyl-ethenyl) 

camptothecin (77) ; 

9-amino-10- (3-oxo-but-l-enyl) camptothecin (78) ; 

9-amino-10-(3-oxo-3-ph e nyl- pr openyl,camptothecin (79) ■ 
9-amino-iO- (2-aminocarbonyl-ethenyl, camptothecin (80) ] 
7-ethyl-9-amino-10-vinyl camptothecin (81); 

^ethyl- 9 -a m ino-10-,2-methoxycarbonyl- et henyl,camptothecin 

7 - rt ^ 1 - 9 -^-lOM2-^tyl^- a - Mth ^^ 1 

camptothecin (84); 

7 -ethyl-9-amino-10- (2-acehvl am-ir,^ n u ^ 

i acetyl ammo- 2 -hydroxycarbonyl -ethenyl ) 

camptothecin (85); 

7-ethyl-9-amino-l0- (3-oxo-hnf i \ 

\s oxo but-l-enyl) camptothecin (86)- 

-et^. 9 . amino . 10 . (2 . aminocarbonyl . ethenyii ca ^ tothecin ; 

a-ethyl camptothecin (i') ; 

9- (2-methoxycarbonyl-ethyl) camptothecin (2 • ) ; 
9- (2-hydroxycarbonyl-ethyl) camptothecin (3 • ) \ 
9- I (2-acet y la m ino- 2 - m ethoxyc a rbonyl] -ethyl, camptothecin (4 ■ ) • 
9- [ (2-amino-2-methoxycarbonyl] -ethyl) camptothecin (5 ■ , ; 
9-t( 2 -amino- 2 -hydrox y carbonyl)- e thyl] camptothecin (6')- 
9- 1 ^-acetylamino-2-hydroxycarbony, -ethyl] camptothecin \l ■ , , 
9 - ( 3 -oxo -butyl ) camptothecin ( 8 1 ) ; 

9- O-oxo-3-phenyl-propyl) camptothecin (9 • ) . 

9- (2-aminocarbonyl-ethyl) camptothecin (10') ; 
7-ethyl-g-ethyl camptothecin (ii-) ; 

7-ethyl-g- (2-methoxycarbonyl-ethyl) camptothecin (12 • ) ; 
7-ethyl-9- (2-hydroxycarbonyl-ethyl) camptothecin (13 • ) 
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7-ethyl- 9 - n2-acetylamino-2-methoxycarbonyl] -ethyl) 
camptothecin (14 ' ) ; 

'-ethyl-,- r (a-anino-^ettaycartay!, -ethyl , ca^tothecin 

lib';; 

» '■<*>*-*- i ^i«°-2-by*r^ lbo „ yl) -ethyl, ^totheci,, 

(16 ' ) ; 

7-ethyl-9- [ (2-acetylamino-2-hydroxycarbonyl, -ethyl] 
camptothecin (17 1 ) • 

7-ethyl-9- (3 -oxo-butyl) camptothecin (18' ) ; 

> '-^^-^-oxo-S-phenyl-propyDcamptothecin (19-); 

7-eth y i-9-( 2 -aminocarbonyl-ethyl)camptothecin (20') ] 
10-ethyl camptothecin (21') ; 

10- ( 2 -^thoxycarbonyl-ethyl )C amptothecin (22' ) ; 
10- (2-hydroxycarbonyl-ethyl) camptothecin (23 ' ) '. 

lO-C^-acetylamino^-methoxycarbonylJ-ethyDcamptothecin 

10- [ (2-amino-2-methoxycarbonylJ -ethyl) camptothecin (25 ' ) • 
10- [ (2-a m ino-2-hydroxycarbonyl, -ethyl] camptothecin (26 ' > ' 

l0-n2-ace t ylamino-2-hydroxycarbony,-ethyl]camptothecin '(27') . 
10- (3 -oxo-butyl) camptothecin (28') • 

10-(3-oxo-3-phenyl-propyl) C amptothecin (29- ) ; 
' 10-(2-aminocarbonyl-ethyl) camptothecin (30'),- 
7-ethyl-io-ethyl camptothecin (31-) ; 

7-ethyl-io- (2-methoxycarbonyl-ethyDcamptothecin (32 ' ) - 
7-thyl-io- (2-hydroxycarbonyl-ethyl) camptothecin (33 ' , ] 
7-ethyl-io- [ (2-acetylamino-2-methoxycarbonyl] -ethyl) 

camptothecin (34 » ) ; 

7-ethyl-io- [ (2-amino-2-methoxycarbonyl] -ethyl) camptothecin 
7-ethyl-io- [ (2-amino-2-hydroxycarbonyl, -ethyl] camptothecin 

36'); 
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» 

7-ethyl-10- [ (2-acetylamino-2-hydroxycarbony) -ethyl] 
camptothecin (37 ' ) ; 

7-ethyl-10- (3-oxo-butyl) camptothecin (38') ; 
7-ethyl-10- (3-oxo-3-phenyl-propyl) camptothecin (39 1 ) ; 
7-ethyl-10- ( 2 -aminocarbonyl- ethyl) camptothecin (40*) ; 
11-ethyl camptothecin (41'); 

11- (2-mechoxycarbonyl-ethyl) camptothecin (42 1 ) ; 
11- { 2 -hydroxycarbonyl -ethyl) camptothecin (43 1 ) ; 
11- [ (2-acetylamino-2-methoxycarbonyl] -ethyl) camptothecin 

(44'); 

11- [ (2-amino-2-methoxycarbonyl] -ethyl) camptothecin (45') ; 
11- [ (2 -amino- 2 -hydroxycarbonyl) -ethyl] camptothecin (46 ■ ) ; 
11- [ ( 2 -acetylamino- 2 -hydroxycarbonyl) -ethyl] camptothecin 
(47') ; 

11- (3-oxo-butyl) camptothecin (48 ' ) ; 
11- ( 3 -oxo- 3 -phenyl -propyl) camptothecin (49' ) ; 
11- (2 -aminocarbonyl -ethyl) camptothecin (50 1 ) ; 
9-amino-12 -ethyl camptothecin (51'); 

9-amino-12- ( 2 -me thoxycarbonyl- ethyl) camptothecin (52* ) ; 
9-amino-12- (2 -hydroxycarbonyl -ethyl) camptothecin (53 1 ) ; 
9-amino-12- [ (2-acetylamino-2-methoxycarbonyl] -ethyl) 
camptothecin (54 ' ) ; 

9 -amino- 12- [ (2 -amino -2 -me thoxycarbonyl] -ethyl) camptothecin 

55»); ■ - 

9-amino-12- [ (2 -amino- 2 -hydroxycarbonyl ) -ethyl] camptothecin 
56'); 

9-amino-12- [ (2 -acetyl amino -2 -hydroxycarbonyl) -ethyl] 
camptothecin (57 ■ ) ; 

9 -amino- 12- (3-oxo-butyl) camptothecin (58' ) ; 
9-amino-12- (3 -oxo- 3 -phenyl -propyl) camptothecin (59' ) ; 

9- amino-12- (2 -aminocarbonyl -ethyl) camptothecin (60 ' ) ; 

10- amino-9-ethyl camptothecin (61*); 
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10-amino-9- (2-methoxycarbonyl-ethyl) caraptothecin (62* ) ; 
10-amino-9- (2-hydroxycarbonyl-ethyl) camptothecin (63' ) 
10-amino-9- [ (2-acetylamino-2-methoxycarbonyl) -ethyl] 
camptothecin (64 1 ) ; 
5 10-amino-9- [ (2-amino-2-methoxycarbonyl] -ethyl) camptothecin 
(65'); 

10-amino-9- [ (2-amino-2-hydroxycarbonyl) -ethyl] cam^Lctn^in 
(66') ; 

10-amino-9- [ (2-acetylamino-2-hydroxycarbony) -ethyl] 
10 camptothecin (67 1 ) ; 

10-amino-9- (3-oxo-butyl) camptothecin (68') ; 

10-amino-9- ( 3 -oxo- 3 -phenyl -3 -one -propyl) camptothecin (69 ' ) ; 

10-amino-9- ( 2 -aminocarbonyl -ethyl) camptothecin (70' ) ; 

12-ethyl camptothecin (71*); 
15 12- (2-methoxycarbonyl-ethyl) camptothecin (72 * ) ; 

12- (2-hydroxycarbonyl-ethyl) camptothecin (73 ' ) ; 

12- [(2R,S, ) (2-acetylamino-2-methoxycarbonyl) - 

ethyl] camptothecin (74 ■ ) ; 

12- [ (2-amino-2-methoxycarbonyl] -ethyl) camptothecin (75' ) ; 
20 12- [ (2-amino-2-hydroxycarbonyl) -ethyl] camptothecin (76' ) ; 

12- [ (2-acetylamino-2-hydroxycarbony) -ethyl] camptothecin (77 1 ) ; 

12- (3-oxo-butyl) camptothecin (78 ' ) ; 

12- (3 -oxo- 3 -phenyl -propyl) camptothecin (79 1 ) ; 

12- (2 -aminocarbonyl -ethyl) camptothecin (80* ) ; 

25 10-hydroxy-9-ethyl camptothecin (81'); 

10 -hydroxy- 9- (2-methoxycarbonyl-ethyl) camptothecin (82 ' ) ; 
10 -hydroxy- 9- (2-hydroxycarbonyl-ethyl) camptothecin (83 1 ) ; 
10-hydroxy-9- [ (2-acetylamino-2-methoxycarbonyl] -ethyl) 

camptothecin (84 ' ) ; 
30 10-hydroxy-9- [ (2-amino-2-methoxycarbonyl]'-ethyl) camptothecin 

(85') ; 
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1.-**™*-,. [(2 - aBi „o- 2 - hydroJtycarbonyl) . ethyl)camptothecin 

1(2 . acetylaBino . 2 . hydroxycarboiiy) 

camptothecin (87') • 
5 10-hydroxy-9- (3-oxo-butyl, camptothecin (88 • , • 

lO-hydroxy-S-O-cxo-B-phenyl-s-one-propyDca.ptothacin 
10-hydroxy-9- (2-a m inocarbonyl- ethyl) camptothecin (90 • , • ' 

10,U-methylendioxy- 9 -ethyl camptothecin (91-) • 

10 ll-methylendioxy-9- ^-thoxycarbonyl-ethyD'^o^^^ 

11/(92'); 
(93 * ) ; 

10, U-methylendioxy-9- [ (2-acetylamino-2.-methoxycarbonyl] - 
ethyl) camptothecin (94 • ) ; 

15 10, ll-methylendioxy-9- [ C2-amino-2- m ethoxycarbonyl] -ethyl) 
camptothecin (95 1 ) ; 

10, U-methylendioxy-9- ( (2-amino-2-hydroxycarbonyl) -ethyl] 
camptothecin (96 » ) ; 

10, U-methylendioxy-9- [ (2-acetylamino-2-hydroxycarbony, - 

20 ethyl] camptothecin (97')/ 

10, U-methylendioxy-9- (3-oxo-butyl, camptothecin (98') - 
10,ll- m ethylendioxy-9-(3-oxo-3-phenyl- propyl)camptothecin 

10, U-methylendioxy-9- (2 -aminocarbonyl -ethyl) camptothecin 

25 (100 1 ); 

l0-methoxy-9- e thyl camptothecin (ioi', ; 

10-methoxy-9-(2-methoxycarbonyl-ethyl, camptothecin (102- ) • 
l0-methoxy-9- ( 2 -hydroxycarbonyl - ethyl) camptothecin (103 ■ ) ' 

10-methoxy-9- [ (2-ac e tylamino-2-methoxycarbonyl] -ethyl) 
30 camptothecin (104') ; 

10-methoxy-9- [ (2-amino-2-methoxycarbonyl] -ethyl, camptothecin 

(105',; 



10 
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^T e r o ^" 9 " I,2 " amino " 2 " hy ^ carb °° yl, " ethyl)camptocheci " 

lO-nethoxy-s- 1 ,2 -««ylami„o- 2 .hydro=cycarbo ny , -ethyl] 

camptothecin {107 ■ ) ; 

10-methoxy-9- (3 -oxo-butyl) camptothecin (108 • ) , 
10-methoxy-9- (3 -oxo -3 -phenyl -propyl) camptothecin (109-)- 
10-methoxy-9-(2-aminocarbonyl- e thyl) camptothecin (iio-, • 
and, where a salifiable substituent is present on the molecule 
framework, their pharmaceutical^ acceptable salts. 

4. A process for preparing a compound of formula (I) as 
defied in claim 1 or , pharmaceutical^ acceptable salt 
thereof, said process comprising 
1) reacting a compound of formula (II) 



15 



wherein 




(ID 



*u is a halogen atom, -0S0 2 R 12 wherein wherein R 12 is c -C 
alkyl unsubstituted or substituted at the terminal carbon aj 
by one, two or three halogen atoms or an optionally 
20 substituted phenyl ring; 

*< is hydrogen, Cl -C 6 alkyl, c 3 -C 7 cycloalkyl or phenyl Cl -C, 
alkyl; and 6 

* is hydrogen, Cl -C 6 alkyl, c 3 -C 7 cycloalkyl, C x -C 6 alkoxy, c 3 - 
C 7 cycloalkoxy, Cl -C s alkanoyloxy, benzoyloxy, amino hydroxy 
25 nitro, halogen or it is a methylenedioxy group linked to the 
Positions 10 and 11 of the molecule, with a compound of 
formula (in) 
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R 



1 K 

\ / 3 

f=\ (HI) 

R, H 



wherein 



«.> *> and Rj are as defined under (a, or ,b) below 
<a> *. and R, are each independently hydros c,-c. alJtyl; C) . 
C cyclop, p henyl Ci . Ci alW; ^ 

substituted phenyl ring,- 

-«* wherein one of „ s and R, is hydrogen , 

°" «*' * c-c, al ka „o yl . „ 

z t r subscituted benz ° yi ' p ^ ^< « 

" l " SUbStltUted - optionaUy 

t ""^ or pnenyl 

alWoaroony:, or R s and «„ COTbiMd togetlKr ^ ' « 

nitrogen atom to which »-v,=, 

which they are linked, form a 4-7 

membered saturated ' ™^ • 

hoh ' optionally substituted, 

heterocyclic ring, represented by . group (fl} 

w 

~\ J (G) 

(CH 2 >„ 

wherein w is -c=0 r u j 

' 7 18 hydr °5 en or Ci -C s alkyl and n is 
an integer of 2 to 5 ; 

C00R 8 wherein R, i s r r „n n 

c r llp , 16 alky1 ' C '" C ' ^loalkyl or phenyl 

<~i-C 6 alkyl; or 

COR, wherein R, is c ,. c< alkyl , ^ 

ai;; a :: - are each ind ~ iy « ^ 

"? hydr09e "' C '" C " ^ « an optionany substituted 

phenyl; or 

*. and R„ c0lWned togetheri a 58 

opt.onaay substituted carbc^ocyclic ring, and 
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is hydrogen. c,-c, alkyl or c ,-c, cycloalkyl • ' 
» obtaining a =omp()und of (i) ^ ^ 

represents a double bond; 
and, if desired, 

2) optionally reducing a compound of formula (!) (as obtained 
under step 1} into a corresponding Qf 

wherein the svnfcol _ represents , single ^ 
desired, salifying a compound of formula (I) . 

5. A pharmaceutical composition which comprises a compound 

of formula (I) as claimed in claim i nr 

claim l or a pharmaceutical^ 

acceptable salt thereof as an active < 

an active ingredient and a 

pharmaceutical^ acceptable carrier and/or diluent. 

«■ A compound of formula ,1, as claimed in claim , or a 
Pharmaceutical^ acceptable sa lt thereof for use as a„ 

antitumor agent. 



INTERNATIONAL SEARCH REPORT 



Interm -tl Application No 

IPcT H WS¥ fig™ : 1 PCT/EP 96/02008 

Recording, to Immoral Patent Qaaifieatittl rrpo ortoboth ^ ^ ^ 

B. FIELDS SEARCHED : — 
M '" ; -""n ffnnimrnTntinn hum I nil r jin i 

I PC 6 CG7D A61K foMowed b > da *^°n «ymbois) 



Documentation searched other than minimum documenuoon to the" 



«tem mat men documents are included in the field* searched" 



Electronic dau base consulted during the international 



search (name of data base and, where practical, search 



terms used) 



C. DOCUMENT S CONSIDERED TO BE RELEVAN T 
Category ' Citron of document, with indication, where 



appropriate, of the relevant passages 



a war 9 - iine23 «- 

XAitrSf 268 ("^SEARCH TRIANGLE 
INSTITUTE) 4 April 1991 

see claims 1,33; example 15 

JOURNAL OF MEDICINAL*CHEMISTRY 

vol. 34, no. 1, 1991, WASHINGTON US, 

pages 98-107, XP002013003 

W- D. KINGSBURY ET AL. : "Synthesis of 

water soluble (aminoalkyl)camptothecin 

analogues: inhibition of topoisomerase I 

and antitumor activity" 

see compounds 19 and 35 in tables I and II 



Relevant to claim No. 



1,5 



fx| Farther documents are luted m the continuation of box C. 
* Special categories of cited document! : 

* A * £S2£S?» V™ 1 «*te of the art which it not 
considered to be of particular relevance 

#E * tvfiT"' bUt ****** on or after the international 

ataoon or other special reason <S s^S) 
rtSS^*** to an oral disclosure, use, ahubmon or 

Date of the actual completion of the international 

10 September 1996 

Name and mailing address of the ISA 

Fonn PCT/UA/310 (second i*m) (July 1993) 



1,5 



1.5 



search 



■/-- 



fx"] P*tent family members are listed in annex. 

T l TJ^^J^S M te ""agonal Sling date 
X n 5^ *nd not in conflict with the appucaoonbut 

X SKSJSM." "J""* claimed invention 
armot be considered novel or cannot be considered to 

. mvojvc « «vennve step when the doeunSfifSta! *alonc 

SSS^ i^iii" ^^Mce; the daimed invention 
annotbe considered to involve an inventive step when the 

meg, wch combination being obvious to a person skilled 

'&* document m ember of the same patent family 

Date of mailing of the international search report 



13,09.96 



Authorized officer 



Alfaro Faus, I 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



W^atoato) DOCUMHWS CONSIDERED Tn pc «■ cv.»r 



Intern "■*! Application No 

PCT/tP 96/020Q8 



Cttepny* 



Citation of document, with initiation, where „r.w. '. ■ 

^ woer * *PP™pnatc, of the relevant passages 

CHEMICAL ABSTRACTS, vol. 110, no. is7 

Columbus, Ohio, US; 
abstract no. 128163n, 
W. K. ENG ET AL.: "Evidence that DNA 
topoisomerase I is necessary for the 
cytotoxic effects of ca^thecin" 
page jo; 

XP002G13004 

see abstract and 12 Coll. Index, Chem 

^;'c p i t«-»i «ST 

& MOL. PHARMACOL, 
vol. 36, no. 4, 1988, 
pages 755-760, 



Relevant to claim No. 




1 



F«m PCT/1SA/2J0 (estimation cf weoftd ^ ^ ^ 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

unnatioii an patent family manbei 



Patent document . 
cited in cearch report 

EP-A-325247 



WO-A-9104260 



Publication 
date 

26-07^89 



04-04-91 



Inttnu ^al Application No 

PCT/tP 96/02008 



Patent family 
membcr(f) 



JP-A- 
JP-B- 
CA-A- 
DE-T- 
ES-T- 



1186892 
6015547 
1332414 
68906552 
2056962 



Publication 
date 

26-07I9 

02-03-94 
11-10-94 
16-12-93 
16-10-94 



US-A- 5061800 29-10-91 



AU-B- 640950 09-09-93 
US-A- 5180722 19-01-93 



KT/UA/ao (pant tonily aea) (July itn) 



